Google 


This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world’s books discoverable online. 


It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 


Usage guidelines 


Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 


We also ask that you: 


+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 


+ Refrain from automated querying Do not send automated queries of any sort to Google’s system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 


+ Maintain attribution The Google “watermark” you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 


+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 


About Google Book Search 


Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 
at[http: //books . google .com/} 



































List ’ 


ov rue 


OFFICERS 


GEOLOGICAL SOCIETY OF LONDON. 










Elected February 19th, 1864, 

Bresivent. 

W. J. Hamilton, Esq.) PRS, 
Vice Presivents. 

B.A. C. Godwin-Austen, Bag PRS. J. Carrick Moore, Esq, M.A. Fl 
Edward Meryon, M.D. HR Marchison RObsD.GL, RS. 

Secretaries, 

P, Martin Duncan, M.B. 
‘adiagtod VW. Smptty Hag: M.A., F.B.S, 


Konigh Feeitidh HoacP.RS. 


COUNGIL. 






sq, F-RS.E, & L.S, 

ae a eats 1 MAy BRS, 

John a bra Ba Baty Fs SrA. Sir BL Marehiton, K.C.B.,D.C.L., ERS. 
& Le. 

foe MD., BRS., PLS, Joseph Prestwich, Esq., P.R.S. 

i Goxiwin-Auaten, Eat 22.8. Prof. A. C. Ramsay, M.A., RRS, 

Wi, iamiton ag PRS, Waciogien W, Beye Bety Mt FR: 

J. Gwyn Jeffreys, Esq., F.R.S. see’ 

M. Auguste Laugel. 





Sir Charles Lyell, Bart.,D,C.L..P.RS.&L.S. SB. Noodwand, Ph.D, 


‘Assistant-Secretarp, Librarian, anv Curator. 
H, M. Jenkins, Esq, 


Clerk. 


Mr. George B. Roberts. 


Library and fAluseum Assistant, 
Mr. Ralph Tate. 





iv TABLE OF CONTENTS. 


Hanxnnss, Prof R. On the Reptiliferoas Rocks and the Footprint- 
ouring, Seana ofthe North Bast of Sostand pasheas + 429 

Havontox, The Rey. Prof 8. On the Granites of Treland, 

Part IV. On the Granites and Syenites of Donegal; with some 
Remarks on those of Scotland and Sweden ,,..- 
Hxtarmnsen, Prof. J. On the Carboniferous Rocks of the Donets, 
Granite and Grantie Detritus of tho nbighbonchiond 

of St. Petersburg, [Abstract.]., rat 

lacial Drift in the Labrador 


Ba Ee HY. On su ai 
rer gl a, and on the South Branch of the 





+118, 














117, 280 


Ho: ers On Gg cn oa Hills 
Tea eljecaak Uatict, [Abreek] ss.) Fike: Scone 


Homeruay, The Hee D. On tho Geology of Aricaig, Nova Scotia. 893, 
Huu, By AcH: Grenps,iEsq. On the Millstono-grit of 
Nortit ahd naa paste of Dorbyahi 

Cheiliie, a a tT ahi this) 


Hoxury, Prof, 34. ! Brisas 





Hg Th Hew {Oe heft Discovery of Fos Text wd 
cof Reptiles in 













by Cuvier} ‘withra Nati 
presous) 300 
Je H. ‘Tertiary Mollusca from Mount 
i the fo RES 


the some loelizy ad's Note on the Bosnian Fooe! Corals, by 
P.M. Doxcax, MB, PGS. (With 2 Plates.) . s 


Kraxny, J, W., Esq. On some Remains of Fish and Plants from the 
4 Upper Limesiono ” ofthe Permian Series of Durham. (With 








Karxex, The Baron A. vox. On the Correlation of the Oligocene 
of Belgium, Northem Germany, and the South of 














England o7 
aac sites On the Discovery of the Scales of Pte- 
‘th some Heke on tn Cy sae eee 
‘Leckensy, J., Bq. Onthe Sandstones and Shales of the Oolites a 
Scarborough, with Descriptions of come new Species of Fossil 

Plants. fith 4 Plates.) sss sssssssneees sresenee Tle 





Lnsxox, Ay Hog. On the White Limestone of Jamaicy and its 
associated intrusive Rocks, [Abstract.],.., 330 


Maw, G., Esq. On the Drift-deposits of the Sever inthe Ne he 
MO Beet Coalhcoo Date aed Batdgrorts a 


kang surposed Deposit of Bederly in North Devon. 
[Abridged] . : 45, 











TABLE OF CONTENTS. ¥ 
Muncurson, Sir R. L, and Prof. R, Harkness, On the Permian 
Rocks ofthe North-West of England, and their Extension into 





7 Rane ea en red Atv 118 


ioe dl I, Rn Sy On a Te Rocks of Forfurshire ss 


. or Batis toms th 
aoe Fai [Abstracts ssesesse. 198 


J.W,, |. On Fossils from the Lis 
Ue FS en te Tingle Ene a 


Faq, On the Ammonites of the Cambridge Greensand. 


Pe rabese] 
—— Onthe Hunstanton Red Rock. [hasbaael isnt 
‘Swan, W. R., Esq. On the Devonian Rocks of the Bosphorus, 


Tary, R, Ey. On tho Liam Strata of the Neighbourhood of Bal 
2 wit ni FSFE &e,, by 
R. Erarnmar, Kaq., F.G.S., FASE. 


Mone) ei On the Pebble-bed of Bud 



















‘igh Salterton ; with 








ok eed J.W.S. by He LS. 
Cee aoe name 2116, 288 
Ww: On the Principal Geological Features of 
wed Og Rel Geil Foto 


On a Deposit at Stroud containing Flint Tm- 
seats ‘and Freshwater Shells, &e, [Abstruct.}. 


Weert and tant Pabatrct On the / Sree of = Red Crag in Suf- 





121 







Waraurr, De, On the Fossil Pohiile of Malia with Notes on 
the Miocene Beds of the Toland end on the Stratizraphical 
Distribution of tho Sports thera, by Dr. 8, Larvae Ronse 
(With 2 Plates.). Teopeesec cusses et) 

of Flint Implements and 


Wrarr, J er Discoveries 
Pail Mertinat is the Valles of ee Oe SPREE Ges cose 183 


Yours, Dr. J. On the Former Existence of Glaciers in the High 
Grounds of the South of Scotland. . 











Dokidcea to ths Masoonr and Library (with Bibliograph 


ve 168, 308, 49 


EXPLANATION OF THE PLATES. 





Pure 
{Seek nox Naw Sovra Waxxs, to illustrate Sir P.de 
1 


M. Grey Egerton’s paper on some Ichthyolites from New 
Beuth Wales forwarded by the Hor W.B. Clarkes foface page 4 


i. 
TIT, | Waer Inoraw Fossrs, Conaxs, to illustrate Dr. P, M, Duncan's 

TV. | paper on the Fossil Corals ofthe West Indian Islands. Part. 44 
v. 


lusca from Mount Sé, in the I 





-Tayax Fosarrs, to illustrate Mr. Jenkins's 
inary Mol 
VIL | 


VILLI.) Corie Pants rROM ScaKporoves, to illustrate Mr. Leck- 
TX. | cnby's paper on the Sandstones und ‘Shales of the Oolites of 
X. Scarborough, with Descriptions of some New Species of Fossil 





xiJ 83 
Premasris axp Cxrnazasris, to illustrate Mr. E. Ray Lan- 
XIT.} kester’s paper on the Discovery of the Scales of Preraspis, 
‘with some remarks on the Cophalic Shield of that fish 197 





Lowsn Liscura-risos Fossrs, to illustrato Mr. J. We 

XIII. Salter’s paper-on some new Fossils froin the Lingula-lags of 
Wales ... icy Seen a ot 

Gorosteat Sxercn-MaP op Nontu Stavronpenre, to illus: 


trate Mesers. Hull and Green's on the Millstone-gri 
| of North Staffordshire and the adjelning parts of Dede 




















and Pr 
XY. /Booursom Saxemaros Fosstis, to iustrate Mr. W. Vi 
1, | Paper on the Pebblobed of Budleigh Balterions with Nos 
AVIE | balthe Fossils, by Mr. J. W. Salter... } aa 
‘Pasutix Fruxs, to illustrate Mr. Kirkby’s paper on some Ro- 
XVIIL mains of Fish and Plants from the “ Upper Limestone” of rel 
Permian Serice of Durham... te 
srrwxonwHs0s comnnssvs, Hurley to illustrate Prof, Hux. 
xcrx.| Pig's poper on tho Cetacoan’ Fomils! termed © apt 
Guvior, with a Notice of a New Species from the Hed Crag.” 39g 


Fisnes ynom Fouransitras, toillustrate Mr, Powrie, 
xx riper on the Fossliferous Rocks of Forfarshivo and theie 
Gentoots sis se 














contalus, Pl. ii. f.34, 30 
— rariatilis, Pl. ii, £ Lae and) 
2a-2e ... 





Ecursopmnwata. (19.) 


Amblypyges Melitensia, Pl. xxi. {.30-| 





Bi otnctater<aied 


— cesliatus, Pi, xa, 1a, 10, 
pustudons, Phat. 62 





Miocene .. 



























Name of Species, 


H 













PL XW. £.Tosesseee, 
Ph xvief,7. 
Pi. xvi. 



















ERE ES TS TELE | 


o8e8s8 Ee8eeee2 
2€e' 82228 


sesesarssa 














Name of Species. Formation. Locality. ~ [Page. 
(Pteropeda.) 

Thece corrugata, Ple xiii £10. .sn.,|Lingula-lags,.....Porth-y-Rhaw so 238 
Awxunosa. (14.) 

Trachyderma serrata. PI, x¥.f,9 ..»|Lower Silurian...|Budleigh Salterton| 290 


Acrolepis Sedgwicki 3 

PLA 2,3 
Glitbrolepie grams, % 
— wentiger. 


Cartel. PLLET 
PLL’ 

Pee abba. Piece t Se, 3h, 

—altus, PL. xvii. £1 . 


—angustus? 0.42, 
— varians. Pl. xviii. £2. 


EME, Be... 
Ah 





junteri, Woodeut,f. 5 
"Wooden, f. 4a, 4b... 






|Pulwell..... 








| 
few South Wales { 












CONTENTS OF PART Il. 


Alphatetically arranged—the Names of the Authors in copital letters, 























Bovs on the Geology of... ees. cai 

a ays de Vaud), Raven on the Geology ad Balsoatalogy oa 

1 

to 

2 

38 

5 

13 

9 

a) 

Carbonate of Lime, G, Rose on the Fusion of 1 

Lapotn on the Lead~ and Zine-ores of 3 
Cumisry and Larter. On the Périgord Caves, and on the Carved 

Objects of Prshistore Dato found in Wostera Larope «+. 10 

- a 

‘and on some Triassic Fossils from the ect 
Dirruan, A. ox. On the Avicula-contorta Zone, Zones cient tad 

Organi¢ Contonts....... Aes cae | 

Dobradscha, Prrrsns'on the Geology of the... aa 

Fish and Insects in Eastern Siberia, D'Excnwaxp on Jurassic...... 21 

ish, on on New ner of Foxe 8 

of the Vienna Basin, Kanrnn on the yee 

Gauony, A; On the Relations between the Foul and Existing 

of te Tmisental (Lower on 24 

of the Dolrudeeha, Pevzze : FH 

[tse Apo Faye do Vand, fsvazn on e. 25 


from fea 
Grose-Rarsing (Upper Austria), Stmsmacn on the Ooal-lepociia of 22 
2 


‘Sexnacn on the Jurassic Rocks of | 
ENE RepueTaepocxsers on Tees 























Ecursopemmata. (19.) 














, 
4 








3 
2 
0 
23 
6 
a 
z 
a 
ut 
ca 
2 
7 
38 
J 
= 
0 








oe fe 
the drift, 


i i 
aa 
Ah la? 

es 
: ti im 





re 

if 
Fe 
ffir 
Hi 


al 





Hale 


48] 


a EEE 


Ec 
Z 


ee 


suis 
Ltt 


i 


sa 


Hl 


ise 
lil 


ee 


rot lll 
ine 
fil 


a 


id 


a 


i arn 
adi i 


dele a 


i ails : iat 
seit 


vai 


iF 





20 Ba 





Lowor Permian of, 1515 
lb Permian of, 160; Upper 


Gape tnd bats Dr. 

r. Bi 200. 

Getogiat Shei aod 
ical structure of the Malvern 
Dr. Holl on the, 41, 





tean, Jaya, section from, 
ite in the Lower Permian rocks, 


Gunang,Tevimai to the Rantja Pla 








l 


4 
43 
S 
g 
' 
? 


E 
ef 
ip 
Fs 
#1 


a 
A 
3328 
HE 


ef 
a 

: 
- 


i 
! 
5 
il 


i 
Hesrracena 
't Brook, 310. 
‘Meandriua sinudsissims, 
ian limestone, 154; of Fulwell 
section of, 347. 
Malta,” fossil Bchinidew of, 470; de- 
seston of the 2M 
‘Malvorn Hills, Dr. Holl on the 
logieal structure of the, 413. 


‘Mammalian remains near Thame, Mr. 


re 





Microdisous punctatus, 287. 

near Whitehaven, 16 oa 

156; ofthe Valley ofthe 

‘and tho adjoining parts of Derby- 
i ire, and Lancashire, 


Cheshire, 
Messrs. Hall and Green on the, 242 
rit and Lower Coal-mea= 


— liratus, 297. 

‘Moisio, ecction of the valley of the 

Monte Ban Slope te Mass, 
loute to B00 
tion from, 203, 

Montlivaltia Haimei, 111. 


Moraines in Uj ‘Talla Vs 
sketch of, 467. fe 


M Loch 455. 
Mount Sdla (Java), geology off 485 
TTetiary tmsion of 63" 
to the ‘River Taw above 





of 
thenorth-wost of England, and their 
extension into Scotland, 144, 
Murex 





Peak diatict, 2625 viow of roeks on 
Pebble-bed of Saltortom, Mr. 
on the, with « note on the 

fossils by Mr. J. W. Salter, 116, 


on remains of from 
the Upper Lit 345. 
‘Permian strats 161; 


from Park to Furnoss Abbey, soo- 
tion of tha, 152; in the Kden Valley, 
149; of Durham, section of the, 
B47. 


‘Physical character of the Nile Valley, 7. 
Placocyathar Barrett, 22, er 


4 





INDEX TO THE PROCEEDINGS. 
ate relatively to the existonce of tho Lower Silurian 
man and of certain of the extinet epochs, xlii; New Red 
- Mammalia, 118. series, xliii; St. Cnssian j 
Zorambonitt, 296 beds, aliv ; New Red Mar 
Portage Brulf tothe Gulf of St. Law. pert, avis, Wsthury or Bone 
renee, section of the eanoe-route ‘erics, or KGssen and hatis 
boat es lee raping aoe | Fcarough the ones 
210, Xty Oot stat is a 
Postpioone deposits of Taemanin, mary of the naabers 
Pottery eoal-ild to Boclow Hill, imation to soother ofthe Ook 
soe 
tion from and 8 eeres, lit 
+ Welly, md Chea conte Galt it; Great Onis 
Bowie do (he fonifroun sf apocbs that poss ess aa 
a Hag on yr 
rocks of tnd their com Hon to another in Use Oolite eats 
tents, 413. the Cetacnons sve i Burbs 
Prenatter excentricus, 487. ‘and Wealden strata, 
238, eat to the Gunung ‘Tjerl= 
Peaminechinus Duciei, 475. ava, section from the, 49. 
an Rorensden fo Hammer Hill, trough 
Peoudassinus ‘Summerbous Hill, section from, 
Ptorsepis, ‘on tho dis- 185, : 
covery of the scales of, with some Recent goologieal changes in Somer 
remarks on the cephalic shield of _setshire, Mr. Poole on, 118. 
that fish, 194. Red Crag, Mr. 8. ¥. Wood on the, 
uguifiinm, 77 at Trot Munky ou new Cee 
—_ f. fossil tl 
— 7. Red Rock of Hunstanton, Mr. Seeley 
Sees, othe 27; section ofthe, 820, 
-period in the: ‘France, 
ay screens to Dové, section bone- and cave-deposite of the, 44 
202. remains from Central Indin, 
Bagorkncas 491. 117, 280. 
ee Paceali, 379, rocks and 
cochlidiwm, 62. ‘beating strata of the nortl-cast of 
ina Semper, Scotland, Prof. on 
Gatriy on of Sank, 200 
Ramsay, Prof. A.C. (President), ad- gical evidence of the, 442. 
reson proting the Wollaston Tots beds and Witte Tiss of Sos 
Tel pag oe} rs oF hte Of he so 
xusip an _ 3 Tange o 
Handing to him the resid of the 407; thickness of the, 408; to the 
We Dountion-fund for M, east of Watchet, section of the, 400 
reco sl eae bg oat gale 
february 1864, 3 No- 1e, 399. " 
tices v 1» 296, 297. 











Barrett, 

downe, 

xxY5 

Prof. Hil 

Rer. 8. 

‘the succession of the 

soxoie strat, als cotmencenent of | Roofs and oorsof misting 
prevalence of Secondary gmern in c 

in Carboniferous times, xli; table cal view of the, 2277) tabla 


| 
| 
é 








Tales ag 


Abs? flttan ya jEnpiRaingegelgitEse iy 
sas Meer uel Ma 
Peat en a ane 
li aged) sur nately ie gaat Hence 

Had Fae Pree ete Lt GRE aia anid aly 
Es getty yt 25 

RCH MMi aD tat 1 Ue uanneeetigia 
geist ad 2 
Hie iit A i dear ai 
‘i lle! 2 


a3 
fa lea rid a Hite 
ie allh cae u stele et ue 





| 








{ 


B 
7 


8 

& 

BBE 
Fee 


sRRTEEEGE 
se 
22 


Sketch-map of Porth-y-Rhaw Har- 


bour, 
Sketch of graniterasaee near Carson, 


Vo 1. 
suvtch Stele on tho Penk, 258. 
‘Lane, section af, 408. 


of oop 208) he Shut Sat 


mineralogical composition of the gra 
it of 273 ; of | 
BFS sk merit aisctonet 





qu 
rr Heise itl yet 
ane il Wi atial i A | th 
palliaae ea] lied 
aia seal at th 
ute Lanta Hl 
Hii tia dL ds ag 
fs i nits sae ig 
i tel a le tie 9 labled, HELE 
ae tate jaa ee Lae 
HE Sige 





INDEX TO THE PROCREDINGS, 


‘Wright, Dr. T., on the fossil ohinide © Yorkshire moors to the Lancashire 





fooeil mammals in the Valley of the of the south of Scotlands 468, 

Ouse, 188. Ziphius, Cetacean fossils termed, 888, 
‘Yoredale rocks, descriptions of the, 

247, 249, 261, 268, 265. 


THE END. 


Printed by TAYLOR and PRancts, Red Lion Court, Fleet Street. 


QUARTERLY JOURNAL 


THE GEOLOGICAL SOCIETY OF LONDON, 


PROCEEDINGS 


or 
THE GEOLOGICAL SOCIETY. 


Novaannr 4, 1863. 
James O. Richardson, Esq., Glanrafon, near Swansea ; The Hon. 


The following communications were read :— 

1. On some Icnmmroxates from New Soura Wates, forwarded by the 
Rey. W. B. Cranks. pasar ve M. Guey Eorrton, Bart, 
MP, ERS, VP.GS., 

[Prare 1] 

‘Tux specimens forwarded to me for examination from the Rev. W. 

Pcosc aha ‘Leonards, near Sydney, N. 8. W., are but two: one, 

stagnant ef ‘ironstone, containing the middle portion of a Fish, found 
tal wine th ater halo the other, a piece of indurated 

the unterior half of a Fish, labelled as having been 


"ka cine scoped hy three photographs endorsed 


x PP in prey chlo, Cockatoo Island, near Sydney, Spe in 
‘you. X¥.—Paar 1. 


the Palaonisei. ‘The tail (if the detached 99 is 
Beta, ot specimen) in trne moa ti 
ead ag er sayrome 


nearmamey rig mee and Airides pr rig bres 
‘Africa and Madagascar), so it may have been in the Primeval world 
Af then we consider the Australian genera as the 

those Northern forms to which they are most pediatric e - 
mary inte sa the circumstances under which the latter occar in the 
European and North-American seale of deposits. The genus Paleo- 
‘niaeua oxtonds from the Keuper to the Coal-measures, both inelusive, 


Permian and Carboniferous periods. Pygopterue ranges from the 
Magnesian Limestone to the Cdal-measures, comprising pening int eee 
from the former and eight from the latter formation. Acrolepis has 

a similar rango, and numbers nine species from the Permian and.one 
from the Coal-measures. Platysomus contains two species from the 

















A /omnecns oe 


and a Note on some Teer of Hippopotamus; by Hvox Farcosnn, 
MOD,, F.BS., F.G.8, 2 es 


[Communicated by Leonard Homer, Eeq., V.P.G.3,] 
Commmsrs. 


1. Introduction, 5. The Granitic Rocks of the Nile 
IL Physical character of the Nile Val- ‘Valley. 

Hey ba Robie, Sons Geel fo 6. Freshwater Shells on the Ter 

1. Sandstone and Sund-drift of Nue | 7. east of Phile, with Atlus 


2. Alluvial heaps of lateral Water- | 8. Phila, 
courses. 9. and. 

3, Terraces of the Valley; their | 10, Ombos and vicinity. 
Cliffs and Caves. 

& Relation of Templesand Oaveato | I. Goneusion. 
the Rivers 


I, Introduction,—The following observations were made during 
November 1862 and the two following months, shen. engage 

my friend the Inte Mr, A. H. Rhind, F.S,4., in making the usual 
boat-voyage from Cairo to the Second Cataract and back®, ‘That 


distinguished antiquary’s knowledge of ancient 
seTne tnving tanbals deign of iovatignting the Ne-levls with 
reference to the records of the country, afforded me great advan- 
tages in ing out my intentions in connexion with the still older 
semorials the-river- valley. Although a arcs of the imper- 
these notes, I am not without prove 
of interest ta the scientific inquirer. Every field- Silicone amg 
how difficult it is to work at two widely different ‘at the sama 
time,—such was my ease on the above ocoasion ; for with gun and 
hammer (as former experiences have taught me) I found it no easy 
matter to fulfil the requirements of an ornithologist and also to stu: 
the minutie of geology, especially as during our late excursion 
seldom remained more than a few hours in any one locality; more- 
over, when starting for Egypt, I had no idea of the nature of the 
geological work before me, and, therefore, I was not 
‘the necessary instruments for the exact determination of heights. TI 
am conscious, however, that any error in this respect falls short of the 
truth, inasmuch as, in each case, I invariably adopted the minimum 
of our united surmises. This confession I consider absolutely neces= 
sary with reference to such an important discovery as the finding of 
froshwater Shells at the altitudes herein recorded. 

Before proceeding to my subject, I may remark that my lato 
companion continued his survey to the Delta. Being sensible of the 
great amount of care and diligence Mr. Rhind brought to bear on 

+ ‘The specimens accor; ‘the paper are in the Socizty's Museum ; the 
names of Shells quoted Deana us beiniy of Mr. 8. P, Woodward: see pel, 





1863.) ADAMS NI VALLEY. 7 
his portion of our inquiries, I cannot “expressing that 

TT. : “ Me in Nubia, aya 
8 hese 
Bene ea erie ating Dx soar. ta'ckexgo rapidly, ‘The bed of the 





Tocalities, as at Faras (the Phtharis of Pliny), below Wadi Halfoh, 

and for some distance along the left bank, produces remarkubly 

constructed dunes, composed of a mixture of fine sand with the des 
® Bee Specimen No. 1. + Sce Specimen No, 2, 
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5 { 
cayod twigs of the tamarisk, which grows abundantly in the district. 
‘These sand-hills have a rounded appearance, and vary as to size, many 
deing fully 90 feet in height: on their sides and tops 
‘bushes, which, constantly enveloped in the 

packed eo closely that a perpendicular of the i 
exact of a hay-rick, the small twigs being’ 

Fie gtiatitiais beahooarmunwnttiog pentane To 
‘appearance, these accumulations are very old. Again, along the 
edge of the desert, and in the arable tracts, the acacia and other 
bushy trees and shrubs form obstacles to the sand, which is seen 
extending in long tails and wreaths behind them, It takes much 
Sed cha rsaol hin bona oneresseor ec antaeae a 
gration able-bodied men to Lower oatrene aa 
pratroeeripetimeeriapebeeener scm pr 
stance, north of [brim, 65 miles north of Wadi I noticed 
that the desert has covered 2 great alluvial plain, which had formerly 
been under cultivation, and is approaching the river, so that the 
trunks of the palm-trees are completely surrounded with sand for 
upwards of 15 feet from their roots. 

2. Alluvial Heaps of lateral Water-courses.—Although rain seldom 
falls in Nubia, yet, when such is the caso, the fall is remarkable 
for its violence, as testified by the and their heaps of 


on the higher grounds, where the organic remains, to be noticed pre- 
vent. aro found. A breosn of great hardnee, and formed of rounded 
as 


i 
i 
i 
ae 
i 
I 
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face, or it runs in veins throughout the bed; sometimes it is found 
in masses upwards of a foot in thickness, or forming sticks* or 
small tubes ran togethert in irregular-shaped masses. It is plen~ 
tiful all over the alluvial banks of Nubia and northwards, wherever 

* Sce Specimens Nos.B and 4. + See Spocimen No. 5. 





‘soil. to 
apis BSS spon 2 me almost, if not absolutely, iden- 


3. Terraces: Va and. Caves.—Taking a gene~ 
el oof Me Vly Ytyen Bint and evo Clarat 
one is struck with the regularity with which terrace-cliffs 
continue; indeed, except at broken intervals, these as 
Bae even as far down as Selsileh, 36 miles 

First Cataract. At first there may be some difficulty in 


comes evident ; and, except where the petieeieniee ae 
action of rain, é&e., I had no difficulty in finding abundance 
Shia at alidaden of at Tea 120 fect above the highest Nile cf the 





i NTtho paint of ction between the two rocks is often marked 
ne , or coarse gravelly 


area rein ly seen running in veins throughout 


+ Yeadon fe 
+ stn te re a tank ee they ran nly Br 
overs! tiles tn the form of reddish bance.” rod 


ravines, and, although they contained abundance of bones 
recently killed, there was no dripping from the roofs or 
ere ea upy ws ould AN Dont a cone i 


‘washes the door-sill, Again, in the little 
on the face of the rock, a stone-throw 


close by these two records, and the shallows and sand-deposits 

on on opposite banks, show very clearly that the current 

to set in on the left bank, which it is wearing away up to the cliffs 
in which the above memorials are constructed. 

‘The old temple at Ombos (22 miles north of Assuan), founded in 
the reign of Ptolemy Philometor (about s.c. 200), is built on a ae 
of alluvium which is now being rapidly undermined, whilst the 
cient coure of the atroam i cleaey tratonblo on the Tet banks WE 
sand-banks and shallows are now being formed. 

At Selsileh the river has evidently changed considerably within 

* The ps aa pet into fine horizontal 
Be. sedimentary deposit, whe split up lamina 


Ee : 4 





i a 
[., about w.c. 1430; and there is 
pera ra nahh Recpalepeaeeshccetaientind wee 
the have worn away iver, an- 

Iceedebicen cp othe ive Fine phat mack the proneat Thats 






strike is E.N.E. and W.S.W. This ridge is about two 
the line of | the sandstone, which occurs 


polished “slickensides” of the granite is seen 

‘with the sandstone shattered and broken up 

masses. The joint-planes of the granite ap- 
Throughout the ri 


the velocity of the current. Here and there bulgings and 
made, perhaps, by back-waters and swirls, when the 


‘occur, 
ee Y) Seth eck at ae a 

is now ing. On the sout the junction 
fpegsieatWis atratiSe/rosks and the sandstone is clearly shown ; 
on the left bank, above two Sheiks’ tombs, in a narrow gorge, the 
as those just noticed on the north side are ob- 


the sheltered windings far above the reach of the highest 
inundation of the Nile, and clearly point to ancient chan- 
{ince ahandoned,—the most westerly being upwards of half 





more especially on the left bank, south of the 
Abusir, around the base of which the river is now 


levels and for a long way southward, and upwards of 

arn I noticed abundance of river-shells* (Unio 
Dalidophages, and Paludina bulimoides) strewn over the 

‘On the right bank of the river there are 
tid chonwels perhaps better marked than those noticed on the 
T did not, however, examine that locality, and the Shells found in 
the above situation did not then, as afterwards, attract my atten- 
Sebato, monks Reutio ada eae 
whence, I have now no doubt, they were washed, At Derr, 
of Nubia (cighty miles north of the Second Cataract), the cultivated 
Sede ium extends from the river about 600 or 


Rameses the Great, about ».c. 1355, Gn the top sleepin 
extending north and south, and gradually rising eastward, 
a bare range of conical hills. ee ns 
stony, and, as usual, is covered with angular fragments 
sandstone and rounded pebbles from the grit, and coarser varieties 
of that rock. Under these occurs a scanty reddish-brown soil, con= 
taining natron, which the natives use as a top-dressing for their 
ae eas eronyadicess al Hhrvaghont ss ae 
of Oyrena fluminalist, a species identical with the common 
etter ene Tt occurred in great numbers from the margin of 
the plateau, immediately above the temple, eastward for upwards of 
amile and ahalf. The height of this flat land varies, 
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bres perhaps better explain the appearances of this portion of the{country 
Fig. 2.—Diagram-section of the Nile Valley at Derr. 

ee Toft bank. 








T found quantities of the small spiral univalve, Bulimus prullus. 
‘This species and the above-mentioned Cyrena were traced inland 
cnt get ee = 


‘The tlloving (ie, is a sketch of the above district at the vil- 
lage of Gharbea, in the Wadi el Arabi, a few miles north of Korosko. 


ese hapromenetion of 3s De Valley at Gharbea, 
north of Korosko. 


Right bonk. Left bank, 
w. 








I, Mile. 2, High Nile. 8. Online rat 4. Paiews conning 0 
fui a 3, Broken country. 6, Conical hills of sand 
i Baxdstoce i thd dem down to the water mk) 





* See Specimen No. 4. + Specimen No. 5. 
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Shells could be met with at cori eights on the 
alluvium paler lcon Aegis way, the: 
of Dakke, which, like that at Maharraka, is built upon it. 
Pr Poeejenprret parma nettinpear reer 
these more ancient accumulations seem to contain many Shells 
es where the currents were not strong, 
depositing much, that these remains appear most abundant. 
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often been st with the absence of any traces of animal 
tures in the alluvial banks of the river, which fact I cannot 
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: 
Hal 
= 
we 
is 
ie 
iH 
les 


Gertassee. 
lage, some 60 to 80 feet above high Riles Gyre 
2, and Paludina bulimoides+ were 
the soclsprenpecring sbiut 2 tla ise ae 
continue on both sides of the river, in the shapo of high 


ridges, to Debod, 18 miles south of Assuan, on the left: bank, 
there is an excavation or bay, from the granite not having protruded 





of 
‘more or less covered with sand and shingle ; it is traceable around 
the basin to where the river narrows again southwards. There, at 
‘various points, some 60 to 70 feet above the river's level, were found 
atn/lanes of Wh rsa at aeatines Shells ¢, ‘The desert has in- 
traded greatly on the plateans and alluvial banks; the lattor rise in 
great heaps along the Fide of the old basin, 50 that it is now scarcely 
possible to define the limits of either. This is an int 
for several reasons, hor stande the ruined Sh Tea 
east 2000 yearsold, on comparatively recentriver-deposits,over whit 
actickiowel the tufuecous nodules so frequently noticed on the sur- 
face of these beds. In these banks the ancient race excavated their 
catacombs and caverns, whose ghastly remains are now spread at the 
entrances, and bleach on their sunny slopes ; whilst a few foot hij 
is the above-mentioned plateau, with its immeasurably more ancient 
memorials spread over or in the now scanty soil, in the hollows and 
the crevices of the granitie rocks. 

7. Ravines cast of Philo, with Alluvium and Freshwater Shelle.— 
—From Debod the river runs between hills of granitic rocks, having 
high bands of alluvium on each side, to the top uf the First Cataract. 

"8; No, + Spocimens Nos. 7, 
} Sbecimene Noa 10, 11, 12, Seinen eS 


b 








on the surface, i me strongly with a belief that the river 
had at one ae fool to ay, soak ee ravines, just as 
S : 3 others erat 20 sand- 

‘again noticed between granite, and even 
em ii places; make Go ak Kalabshe) upturned 
rilanks. ‘These appearances led me to inter that, 
ity, these granite-rocks had been united at one time 

ate tone, and that the river had washed away the intermediate 
‘softer rock ; moreover, that the sandstone, between the granitic 
Projections in the present course of the stream, had given way to a 
greater extent, causing the river to sink to lower levels and thus 
abandon its ancient eastward. Is such a result likely to 


* Specimens Nos, 13, 14, 15. 


ra 
seemed fully 100 to 120 
Assuan, in a direction 





10, Ombos and vicinity.—The temple of Ombos has been 
mentioned (p. 10) with reference to the wearing away of its 





* Specimen No. 16. 


oe i 


eG — 


1863.) ADAMS-—NILE VALLEY, a 





‘The surface is, as usual, covered with drifted sand and pebbles. I 
found no organic remains in this bed ; but my examination was not 
ie extensive to enable confidently on that 


me 
Besides the above, I noticed, for the first and last time, on its 
touthorn tank, a get bel of raid sand, ed and. variegated 


of the river ; but the variegated red sand and its are 

i Bere seat oon. int Neve sin Se ts Valley et 

h From the general surrounding country, 

Pied! ire anteccorliend Locality for stadying tho ercicr doe 

ee ee 
time to it 

lay down in ‘tacnencow moustain-occteo above 





‘No. 7, to contrast with the usual sediment it No, 8, 
Bpocimen Nec 9 BeeBpoince NID 
° 
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Novzunen 18, 1863. mip 
ee pee eae peels mR orate 
broad 


The following communications were read:— 


1. On the Fossts, Conuzs of the West Ixptax Istaxne—Part I. 
By P, Maxrzx Duxcax, M.B. Lond. F.GS,, &, 


[Peares IL-¥.] 
Coxrants, 
I. Introduction. TIL Desert’ fe Sot 
TL. List ofthe Species la A 
I, Intropvcriox, 


y 
Zoantharia has so increased, that the results of the careful studies 
of ten years ago are now the common property of naturalists. 
The ‘collection forms part of Col. Eencken’s gift to the Society, and 
Mr, Lonsdale’s manuscript contains elaborate descriptions of many, 
‘but not of all the species, and having usually the generie namealone 
appended. 
Mr, Lonadalo wishod his eatny to be placod inthe Library of the 
Geological Society, and gave me permission to make such extracts as 
I might think fit.’ Tn describing the new species of this collection, 
reference will be constantly made to Mr, Janell ag 
diagnosis was studied irrespectively of his elaborate 
although I venture, now and then, to differ from him, I am 
anxious to testify to the loss the Society has incurred by his 
retention of a most able essay. 
‘The specimens about to be described were derived from the Ni- 


plain, 
of the Corals, it is evident that this locality contains the washings of 
the raised reofs as well as recent forms, 


§ See Quart, Jour, Geol Son, vol sic. pp, $0 ag 
endothecata, no} Dishoceni Guberoea, Placocyathus Bare 
‘Astrea cylindrica, nobis, 
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Concerning the mutual affinities of tho fossil Coral-fauna of the 
‘West Indian Islands, and the recent Coral-fauna of the Pacific Ocean, 
South Seas, and Indian Ocean, as well as of the and West 
Indian Miocene Coral-faunw, the generalizations which were the 


communication are strengthened and are rendered more striking by 
the examination of the recent accession to the Heneken Collection. 
Ceratotrochus i 


although unknown in the Caribbean seas. Thereare several 
specimens of a new some until anata 
mical peculiarities which lossen the distance. between th 

Tide and. the Astraxides ; whilst some cent simple Core ae 
intermediate between the genera Mon(livaltia and Circophyllia. ‘Two 


Fo gril ae aricept tag Compound 
Astraans, aro described; they present the greatest elaboration of 
structural details I have ever seen amongst Corals, and aro most 
complicated, 

IE. Last ov rae Srxcres. 

Family Tursrxonms. 


Locality. 
duodecimeostatus, Baie sale ok Anges, Bek ie: 





Family Srriornomx.. 


a raristells, Edwards § ir ee Oe Cerne pias: San Do- 
50. 
9, —affinis, nobis, var.2 .....0.. Cerro Gordo and Nivajé shale, San 
Domingo, 


ming. 
12, ese Tufaceous limestone, San 
To Geebereaean: Rayman 








® Desoribod, more or lees completely, by Mr, Lonsdale under various generio 










al a ARR Tm ae Silt of the | 
$3, —— Fame, open no? ok rar, =. Bile, in Sandfone plan, San Die 


Tatnilate Coral. 
498, Pocllopora otasto-ramos, spec, hia nal, Aad liga 


IIL. Descurerion or sire Srxcres, 
1. Crnatornocrvs nvopxcrucostarcs, Rawanda & Haime. = 


Oe ee 

ang sin Ts eh ee fy Sh trad 

From low shale 
from the Vienna basin, Turin, a Gea Boos 
Ee a eae 

Two vials af this spocies were notes in the first part of 
communication as coming from ee 
typical form is amongst the collection under i 
now noticed because it has not hitherto been recognized in San 
min, 


‘From the Postroro shale, San Toinges wi tie ea 
maics. Coll. Geol. Soc. and Brit. M 


3. Pracoorarius ‘ARIARIESS; BOO: TOV. Plate IT. figs. La-Le. 


Mr, Lonsdale has described two species of 
ger Ee 
one. 10 are the 
**Corallum flabelliform, enrved below and sharply 
‘The curve is in the plane of the aioe ae The 
sl fn natn, tt te open ur 


formly conivex. ‘Tho extremities are obtuse! 

Glonguied oval, modited by the indentation, pin 

a septa, and having a Tong and narrow 
ieee spite ra deablemteing nce shined 





nls ty a Al Hi 
38423 cue ae ue a 
eHy iv ea ite! 
aepieteit iti ee] iE a 
; ie Ful ae pines en A 
ee ee sy i ; 
eHIE i needed et i 
ah van He flian ’ Hey i ie be EF 
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and the pali are indistinct. Epitheca well devel 
Perec ai ride poate 


The next species has u greater affinity with the reeant ae 
Edwards & Haime, than any other of the genus; but 
apertus, » my 


are specific. Lonsdale bas itas 
« Placocyathva, species 2.” It differs from the var. 2 of P. 
nob. (Foss, Cor, West. Ind., &e., Quart, Journ. Geol. Soc. vol. xix. 
p- 428), in having more prominent and subcristiform costs, 
4, Pracocraruvs costares, spec. nov. Pl. IL. figs. 3.4, 3b. 

Placocyathus, species 2, Lonsdale MS. 

*Corallum flabelliform, compresecd, curved in the direction of the 
major axis, especially inferiorly, and finely pedicellated. isaceet 
by i es of growth. Ti sie sete 
renee oer = tai half of the extro= 
mities are rounded and vege greatly ot well swe 
eats auctewedl sae Pedicel small. Calicular margin hori- 
zontal, and with a wavy lobed outline. Calice ii i 


‘the higher order are small, in accordance with their miles Lamine 
ed little thicker at the wall than elsewhere, granulated 

and on tho free rounded margin. Pali rounded, small, thin, 
irregularly developed ; very generally placed before the penullti 

and rarely before the antepennitimate series, ‘The columella is @ 
thin granulated plate with an undulating edge, and is very 
developed. ‘Tho costw, except thoso of the highor orders, are 

from tho point of their appearance cx interpolation the 

are visible throughout and are subcristiform; the lateral costw 
are not more developed than the aus all are somewhat 

and, where not abraded, are granular. Tho varying length of the 
costes is remarkable : the principal proj t slightly at the calicular 
margin, Epitheos pelliculas end poy The wall is dense 
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and the interior of the corallite is well filled Povrik ates creel pall 
Huight fy inch 5 length 2 inches 

‘Nivajé shale, San Domingo, Cal si 
5, Trocuocrarmes Lareno-srrxosus, Edwards & Haime, 


A variety with small 5 
aang tm Sia th, Son Doings Turin Miocene, Coll. 


‘There aro several moro or less perfect simple Corals found in tho 

pasty wetter 
structaral not as yet admitted to belong to the same 
7 er et en re 


the possess the dissepiments. With regard 
ee eee aera es, genes, Treciogracves, Five 
Ter , these authors observe that (Hist, Nat. 


Coral vol, i. p. 8), Ces eloisons sont aussi toujours 
Hie tha cioangragh of tho’ Cornla Seo tee 
Gent Fou Corals, pati 1. p69, Paleontograph. Boe.) there 


is the ‘observation : ‘their general form all these Corals 
(certain Trochoemilice of the Aatrevides) much resemble many 
(ies blonging to the Srision Cyadhinina) but differ from them 


and all other Turbinolide by having interseptal dissepiments.” 


the see or abserice of an endotheca. In differing from 
T am fertately eapported by nature, end Ane 
‘Milne-Ed is late and much-lamented colleague. 
Hpac nin of many cairo wma on 
of the recent Cenocyath Econ, Edwards & Haime, 1 
Srund inforeptel deaatine 8 Vefig. 4); andin vol.ii, p, BB 
of MM, Edwards and. apace quoted it is thus written— 


“Tem tone vet see ie-pen dchordants, peu indgales, tris 
(ee des rudiments de traverses 
< hie fom tothe genus Pareto, The value of 
pay lotheon ia therefore seriouly im 
pees and the grace is given to it 
atisormenrof the, Uorals now. ebout to to desariled, which 
before dissection fee desley mar th genus Trochoeyathus, but 
must be admitted to be Zvochocyathi with endotheca, 
‘Their pali, lateral crests, and general habit will not admit of their 
to the family Astrorides (Trochosmiliw): and if, after re- 
consideration and careful internal examination of numerous other 
Trochocyathi*, no endothecal lamin should be found, the new 
in a new genus; but os it is, 1 place thom 
provisionally amongst the Trochocyathi with crests (armées), 


0 found dissepi (endotheeal) i 
= have lately {eos y in some specimens of Zrechoy 


i 
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6; ThocmocrArmes anxonstiras., spec. nov. PLT. gs. 446, 
New gents, Lonsdale MS. me 
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‘laminar 
Columella long and narrow, 

it is of 0 
aoe ee 
attached to the columella (in transverse sections); they 


rounded above, and marked by one or more lines : 
Same bt at at the pribiee d secondary Sone 
or en! , those of the an septa, 
subequal, an Tieges Wat Bae COS rau cen cacy ee 
Peon eae thas a he calle ag he 
great curvature being moro or less crested and below, 
bué nearly plane above. ‘The primary coste of tho fo 
and then, aR elie shes (he ee 
small . ny 


3 
z 
& 


7. Trocnocyarnvs rnorunnvs, spec. nov. PI, V. figs, seem 
Corallum simple, subturbinate, slightly compressed, with & 

Feito edlesl, wich plosnts a matt ot feente petarensacaiaaa 

tum carved, bat unevenly, and not quite nthe plane af shee a 

Calice elliptical open, with a ve 

CE ee ar ihs wal iad vier Wile See 


al 


‘The first sepeene hee iad 9 wile sremristit inten 
; . wide grannls 

PRR acdc tenia viet 
Ero the Nia an Goro Gor shales, Sen Doaings, Cal 


11, Srermanoca:ra mvrenserrs, var., Edwards & Haime, 

‘This Coral has thinner and lees dense walls than the type. 
From the silt of the Sandstone plain, San Domingo. This is 
tecent species, being found in tho American seas in the Sonth 
Pacific (Lamarck). 
The ‘are in different conditions, one alone being rolled 
and ; the others are well and light, 

12. Canvormrnits* xvermis, spec. noy. Pl. TIT. fig. 1. 

: ia, spec. nov., Lonsdale MS. 
straight, “ eyathiform oyal,” and tall; it 

ents & large aad Wes bf Sie altackmenk. Coste gtsasingt, 
furnished with spines whicli project upwards, and which, with 


cipeeeaiin iar mt 





granular: 
sar a ns he ‘two large cost have a 
peepee has a smaller one on. 


poaper) cane ott pt no Journ, Geol. Soe. 

yol, xix, it was stated that pro! hen 

Tabs ficmned (0; mdaitt certain. siaplo Corals so Mena 

and Cireophyltia, and the specimens 2 Oe teeta 

‘it imperative, Ce eee nerds ot tie th 

follows :— 

‘Montlivaltia. Epithoca membraniform, well developed. Columella 

eo by septal spines, Septa with close and irregular 


itheca 1s Columella, 
Sere ae 
[nti 
siti go. ar) Boe <a Sepia oll in Toure 
lobes and as in Montlivaltia. 


Asrmus, gen. nov. 

Montlivaltia (pars), Edwards & Haime. 

pean (pars), Edwards & Haime. 

Cora simple, with more or Tew dentat, sepa, m eolumella, an 
epitheca, and both an endotheca and exotheca, Coste variously 
granulated, tuberculated, spined or crosted, 

18, Axrnaza roxprnoss, Edwards & Haime, sp. Pl. Y, fig. 5. 

Montlivaltia ponderoea, Edwards & Haime, 

Circophyltia, species 1°, Lonsdale MS, 

A small specimen of this Coral is amongst the Hencken Collection ; 
it is a young individual, having a well-marked columella and a densa 
membraniform epitheca marked with transverse ridges, Tt is limpet= 
shaped, slightly compressed, and has a shallow fossa, ‘There aro six 


* Mz, Lonedale's MS, contains an elaborate description ofthis Core, 





Cossect ig ns aan ae ‘Height +7 inch ; length +f inch ; 


ieeahe! Sun Domingo. Coll, Geol. Soc. 
A specimen with the epitheca worn off shows the cost and the 


Mirena Gu Ser Ga Sx a Tis calu- 


14, AytIii1A pEwrara, spoc, nov. PI. IIT. figs. 2 a-2¢. 
Gircophylia, specios (new), Lonsdale M8. 


with a which does ‘not present any trace of a 
former (bet oh SiGe 
have an ical ealice, a subcylindrical wy 
which is slightly oar the ealicular margin, and a oohiea” 

convex ity, terminating in a constricted 

Which is flattened inferiorly and marked by a small circular basal 
ge ile, covtn radaia, Cle lpia in enfin 

on an even 16; widely , shallow, a small 

Geticil ep) fancies Getantad below by he ccluinlla, and laterally 

by the inner edges of the larger septa. Between the fossula 

allan. peta tyepe ae 
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inner Th ‘peadaey to th 
ee tnd the intersoptal local 
the: ‘the columella. There are six of 


primary, secondary, 

traight, a little larger at the wall than the others, arched 

but little inclined, and marked on their upper margin 
and projecting serratures. Near the 

sorratures cease, and a round lobe is gencrally scen. ‘The 


oat] 
iy 


i 
i 


. 

§ 
Fer 
Fs 
Ez 
f 
“18 
Hel 
fe 


oblique dissepiments ‘9 almost to replace the 
their connexion with eshte. The sopta of the 
and fifth cycles are smaller, those of the last being the 
smallest, and reaching but 2 little way from the wall; the others 
area ee eevee Sits and the Ahad evades, and are 
serrate. granules are prominent, variable’in size, and not 
crowded. The columella is scen at the bottom of the fossa ; its sur- 
face is flat, and is formed by the blunt terminations of the consti- 
eee yma; it is not papillose, but dense and spongy. 

rie es ea, Suh eee 

pone Sanpete st tha weacraillary Where they are 
covered by epitheca, they are only to be dit ished by the faint 


at 


of small f ; breadth of e 
inch ; length of columella yi, inch 5 
5 : 
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inches ; 


1, 


stn 


San Domingo. Coll. Geol. Soe, 


are rather 
sod hig 
jleawag 
the “) 
inch, 
Teco dy pve BEDS Het Der. PL. IL fig. 3, 


sie ml sino 
Jength. to 
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pL 


asi, 


ey Nivaj 


figure of 8; its aroa 


‘below. Calice somewhat like the 
smaller thon that of a transverse section of the Coral 


Hl 


7 hos 


half on inch below the calicular margin; itis constricted 


4 ono abe to nat mnurond Ko th ral a bolo i 


‘Height of Coral 2} inches 5 
mer “Tongth of calico 2} inches. 
Nivaj® shale, San Domingo, Coll. Geol, Soe, and Brit, 


The gene is rorevented ia tho tires of Suter aaa 





The threo specimens next to be described are from the 
elaborate 





men I have studied been before Mr. , he would haye 
the subfamily under which he was justified in ing his 


to Dana and Edwards and Haime, the Corals of the 


gre: 
fossil Corals it is constantly at fault, and where there are so 
grades between spine and a smooth surface, such as granules 
papillm, it is of little practical worth. Thus the important genus. 
Montlivaltia was classified by Edwards aud Hislop sae 
Ec neg Napa er ea amongst the Astrorince ; those 


exertions to ons te faciitate the of Zoo~ 
Hejea teat be cohnmer wobursiigeas hare bento 


a 





Aitarts sud Heinn,'and Son. 
Akad, der Wiss,, 1854, p, 93) a notice 
the lower costw. Granular septa and 
diagnosis of the genus, and a decided 


: 
RE 
i 
7 
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* Hawards and Haime, op. cit. p. 214. 
‘VOL. XX.—PART J, Dv 





‘These remarks have been considered necessary on. 
‘many points in which the fossils under consideration 
genus rae 
‘TeLeroPHyi.ts, gen. nov. ‘ 

Corallum long, low, narrow, and pedicellate, Calices 
forming o nearly straight series. Septa numerous, 
rate Coste’ hes sed grenolar, “Coigualla ali 


An endotheea, an exotheca, and an jeca, all well 
Tt fies the reser lee nore ia Eee 
Busmiline, on an ¥ 
amongst the J rare te ime 4 
‘17, Termiormyntts Rants, spec. nov, Pi. IIL, figs. 5a, 5b. 


Rhipidoyyra?, Lonsdale MS, 
SeCoallom: 1 tho specimen fs gost expanded tthe 
are 


major axis, but the height and small. Tt 

# minuto inverted cone (i inch ), snd tora fri 

a le which have to 
enn tee 

opposite directions, and, as just stated, 

{ho faorease fn breadth 4p relatively tif rns ner la 


rounded, yet: elliptically rugoso, and slightly narrowed towards 
extremities. 'Tho sides are almost vertical; tho 
is also vertical and rounded. The margin of the calice is 
‘Tho normal outline may be said to have been straight.” Caliee nes 
straight, the slight sone Sing probably sociealal Stag 
flat or slightly convex. It is fully occupi Yi 
ratgiok fom the wall to he colzale ead the bo 

B Gipcradi te pi plewbak yrs bape fd 
ture being positively stated to exist; but the range 
is very distinct as a small ragged ridge. ‘The septa are in series, and 
the ealices are not distinguishable. 

every pair of thick septa occurs a thinner one, 

occasionally a rudimentary point indicating the commencement 
another cycle. * The upper margin is arched from the exterior 
the columella, but the curvature is not uniform, being greatest exter 
nally ; it is also sharp, whether the plate be thick or thin, and sur- 












row of transversely compressed tubercles—the 
‘of the rows of lateral papillm, The inner 
pe crmaais ia gna 


‘here it lamellar, thick, here 
pte bid plead feta te perforated 


i 
i 
ri 
i 
ane 


0 fill up the intercostal spaces to the level of 
bs pede tie every direction from the small 


eS cikeg beeen to its outline 5 
‘bend upwards on arriving at Tanta tt Ee an bo ea 
mg thence to the summit in closely set parallel fine 
jnival ; 

at the wall and least at the free edge, Their sides are 

by the exotheea, and often by papille,” 
bie f is best shown on the under surface, but 
patches of it oceur on the sides and near the calicular margin, In 


is evident, Reproduction fissiparous, 
5 inches; breadth 4, inch; 16 large apa 1 iene apt fa 


a 
i 
i 
i 
3 
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18, TRLEfOrHYLLTA WAVICULA, gen. et spec. nov. BL IV. 


Corallum long, narrow, low, and more or less 
quite straight, but a little flexuous; more or less 
vertical, convex, and falling-in on the sides; it is 





meeting, but 


are 
equal, sharp, and well I toelopeds "2 spe ‘Aithoogh te 
‘space between the inner margins of the septa i filled with matrix 
Retina herritasee Capes it is tolerably clear that the columella 
is lamellar, and that the exsert septa bound a Soop ae 
fossula, Coste equal in number to + but 
three unite in one, to be continued along the lower edge to the 
pedicel. Allare nearly equal, highly granular laterally, and thin 
externally, projecting jy inch from the wall. ‘They all have a 
relation to the median inferior rib, and pass off from this, 
pees ea iain 2 ces sides of the Coral, where they 
become parallel and single. Endotheca vesicular and abundant; 
the dissepiments attached to the septa pass downwards and in- 
wards from the wall, enclosing granular areas, The exotheca is also 
abundant and vesicular, the coste presenting attached 
and granules. The wall is a very thin vertical lamina attached to 
the endotheca and exotheca, and connecting the septa. Epitheea 
exists along the lower edge as a membraniform investment to the 
large median costwe and their interspaces, 
‘The specimen is about one-half of its original length. Height 
} inch; at the centre +, inch; length (real) Li Sach breadth } inch. 
From the Nivajé shale, San Domingo. Coll: Geol, Soe, 


19, Maanpnrwa sixvostssiw, Edwards & Haime.. 


Worn specimens ure found in the silt of the Sandstone plain, San 


. The species is recent, and inhabits the Amorican seas. 
20, Asmume Avrritancx, var, nobis. PL. TV. fig. 2. 





it as related both to Astrea oylindriea, nob., and to,Astrea cavernosa, 
Edwards & Haime. 
From the Nivajé shale, Sin Domingo. Coll. Geol. Soc. 


Amongst the specimens from the silt of the Sandstone plain of San 
Domingo, there are four well-marked species of a genus hardly as yet 
recognized as belonging to the present West Indian Coral-fauna®, but 
which is well known in that of the Indian Ocean, South Sea, and 
Pasific. A fossil species has been described from the Saucats Miocene, 
Plesiastrora Desmoulinsi, Edwards & Haime, op. cit. p. 492, and the 
new forms are found in various degrees of fossilization, These San- 

species+ form, with one exception, a subgenus; they are 
Govier ia shape, and there is usually much distance between the 
corallites, the interval not being filled by cost, but with an amount 
of exotheca which is Solenastrean in its development, for the coste 
are very small, and the coemenchymatous cells are largely developed. 


22, Poestasrama wisraxs, spec. nov. Pl. IV. figs. 4a, 40. 


Corallom globular, with a very small surface of former adherence 
below, and with a slightly gibbous calicular surface. Calices wide 
Geeeeatest hat dighiy clevaied abors the euctace, which, ie 


ici Olen. Acad. Turin, 2nd ser. vol. xix. p. 279, 
set) deat apse tee (recent) from St. Thomus, but do not give 
{wards does not describe any West Indian spocios, 
‘They are very remotely allied to the species from St, Thomas, 





Hain of tae ap a any ert ‘The wall is distir co 


well developed. Height of inch; diameter of 
Josh diebos botnets ices (att of lan) 

From the silt of the Sandstone plain, San Domingo. Coll, Geol. 
23, Purstasrnas crovosa, spec. noy. PL. IV. fig. 5, 

Corallum globose and large, with a small base. Cali 


not crowded, cireular, and but very little above the 
distributed over the whole corallum, and very equal in 


and ey, ‘ing the columella and haying: 
the tertiary do not extend so far, The cost are 


and covered with epithoca, which is hardly granular, In transverse 
sections they are small but not granular. Columella lax, but pa- 
pillary above, Fossa deoper than in tho last. species. 

Os 


cellular, connecting the corallites, but not so abundant last 
few. Rhdotlbos vary ooanty. “The epithoca oovers tr tan aaa 
calicnlar spaces, and often has 2 groove in it midway between the 
calices. athe ye corallites have twelve equally developed, 
Height of oo lum inches diameter of calices 7 inch ; witthot 
intervalie inch, 

oot the Hh of Ue Benvstone plato, at Dogs Coll. Geol, 
Sov. 


qasitettl specimens are semifosi end in one the formation of casa 


z 
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24, Pavsrastnma seoxorrommrs, speo. hov. Pl. TY. figs. Oa, 65, 
bose above, and hay truncated 

‘the surface. Fossa very shallow, especially in aged corallites, 


Pali before the pris and orders, 
cycles, a! secondary: =| 


rT 
i 
| 


il 
F 
i 
: 


rtwe= 
Endotheca scanty. Epica ruts. ei 1 
calice rather less than yy inch. 
silt of the Sandstone plain, San Domingo. Coll, Geol, 
25. Prestasrnea nawna, spec. noy, PI, V. figs. 1a, 1d. 
Corallim in gibbous masses or more or less cylindrical 


» PeP PERILS 
ee 
A a 
ill 
i 
i 


i 
z 


of the Sandstone plain, San Domingo, Coll. Geol. 


» ‘Throe cycles of septa. Pali small, but evi- 
ittom of the corallite, often only before the 
Ithough the secondary do not reach the colu= 
opposing pelt ‘are attached to that structure, which, 
Papillon above, seen to be well developed in longitudinal 
generally indurated. Endothecal dissepiments 


the Sandstone plain, San Domingo, Coll, Geol, 


Boe. 

agp mt Yi intense tnd nother in, ho ea 
to tho typieal specific form, and is 

ee ae a any Naa, Wa Na tice te torre 

Foraminifera of the Nivajé deposit, t 


i 
Hf 
ee 


ate 
( 





26, Sorenasrexs Verwetstt (Milne-Edwards é& Jules Haime, Hist, 


Nat. des Coral. p. 496), variety, ' wae 
Paes ery et ee ee Calices cir- 
cular, close, almost equal in size, Wall very thin, three 





A small fragment of this well-marked species, described in Part I. 
under the Jamaican fossil caveat is Sr the ne ee ee the: 
silt of the Sandstone plain, San Domingo, 


28, Pocritorona cnassonamoss, spec. nov, PL Y, figs. 2a, 26, 

Pocillopora, spec. nov., Lonsdale MS, 

Corallum dendroid, with large cylindrical branches, which are 
thick, long, and marked, on one side only, by verrucosities; these are 
sharp, wart-like elevations, covered with calices, and placed, more or 
less, in longitudinal parallel series, at all heights of the Coral. 
Calices numerous, small, nearly circular, and very equal in size, 
Columella small and often not to be seen ; where it exists, some small 

are also seen, and ten or twelve rudimentary septa likewise. 
shallow. Intercalicular tissne dense and granular on 


Be 
Coste none. fatal ba i praereo The centre of the branches 
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The MS. of Mr. Lonsdale contains an elaborate examination of this 
form, but the above specific diagnosis is not taken from that 


Iv. Gusunat Onsenyations, 


It is very remarkable that simple Corals should predominate in 
San ‘whilst there are no instances of their having been found 
in Antigua, It would appear that something like this distribution 
exists at the present day, for simple Corals and pedunculated com- 


Antigua are in Zoantharia, they are surpassed, both in genera and 
pecan, by Ws halos na nerfoncs of Bua Domingo, ‘Tho extent of 
the San- ertiaries will account, in some degree, for their 
comprehensive Coral-fanna ; and the general absence of the siliceous 


in great perfection, The Nivajé and other deposits cover an extent 
of country of more than 3000 square miles, and they are simply the 
remains of a long and broad barrier-reef with its detritus and 

sea Coral-mud, The mountain-range which supported the reef runs 
east and west for about 100 miles, at a distance of 30 miles from the 
sea, und the intervening area is filled up by argillaceous beds, lime= 
stones called tufaceous, but not really so, and a deep-blue sandy shale, 
Tho thickness of those sedimentary and rect deposits must be very 
great, for the cliffs through which the rivers rising in the mountain- 
range have cut their way are often 200 feet high close to the sea, whilst 
the altitude of San Jago, which is 20 miles inland, is 2000 foot, the 
strata dippiog gen gently to the N.N,W, Remains of the reef exist along 
the mountain-side, and the sedimentary beds between it and the sea 
contain more or Tees perfect Corals, Testacea, Crustacean remains, 
Fish-teeth, and enormous deposits of Foraminifera and Coral-de- 
tritus*. 

‘The discovery of a Pocillopora in the Nivajé shale is ono of the 
many ‘of a former connexion between the East and West Indian 
Coral-faune, which has been asserted in my former communication, 
‘This is also tho only Tabulate Coral which has been found in the 
‘San-Domingan Miocene. fete with Alveopore, it proves the ex- 
istence of a surf-beaten reef in the Miocene period off San Domingo ; 
and, taken in Peaiteson wtih the discovery of great Astreans and 

simple Corals, it indicates a great luxuriance of Coral-growth 
great variation in sea-depth. 

Including the forms described in the first part of this communica- 
tion, there are no less than 47 species of Corals from the restricted 


# Sco Mr. Carrick Moore on the Tertiary beds of San Domingo, Quart. Journ, 
Geol. Soe. vol. vi. p. 39, 


v. ELEAF PES Wy ae TS Ee 

Tho species described, and to which a Miocone* agé is given, are 
torn tener, the varieties are not included, neither are doubtful 
Mee ee adie tnt cant jagnosis 

1¢ West Indian Miocene Coral-fauna may be considered, 
present knowledge, to include the following 
‘their subdivisions :— 
Foie fooel 5 O spetins ee 


3 ” ” 







8. West Indian Miocene Species — 
f celtic nee mech eh ey tay tg mbm 2 


" “ » the Pacific d East Indian =, 

” ” » both the above “ 
a ” ” nthe Miocene ” 5 
& on ” > the ‘Miosetie ii 
£ ” to) Cretaceous — 4, 2 


Hpac wi as pl ate eg 
syria cin et tM os % 





6 
_ The species belonging to each group are as follows:— 
1f. te pote Meeandrina sinuosissima; Agaricia agaricites ; 
2 alii dna A nt 
4 Deen joven Hi, Elisil) Astroomnia oratags thochos 


ne eruteett gr of thi communication wag road, son atte, 


ae a ie owe 
eee ee oda on etoroied 5 the 
emp ymey eee bn ea nd 
si oeasawacer _ a 


and 0 few forms which could not be epecifically 


Seta ips just noticed. 
sminaees of rentable Uae Belioens Ree walled res 





2. Notes to accompany some Fossrus 
‘By. Captain Burzocx, BIN. 
[Communicated by Sir R. I. Murchison, KB, ERS, E.G, 
(Abstract) > 
No naturalist having been attached to the late S 
of HAMS. 
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bi an ing te Kerr, of H.M.S, ¢ Acton,’ and 

assistance of his friend Tskahara, bsrestegt naira] 
to the ‘Dove.’ The specimens obtained* were collected in Japan 
during the year 1861, and were forwarded, with a few notes on, and 
sketches of, the localities, to the Geological Society through Sir I, I. 


2 tia Selsey lee eigen 
author designates the * Italy of Japan” ; he remarks that the eape 
of Tanabe is formed by a range of hills rising in ridges to a height 
of 590 fect, and intersected by deep ravines. On the sea-coast the 
rock is everywhere sandstone, and the reefs abounding in the bay 
are composed of the same rock ; but he mentions a particular cave, 
bd EAs Anes tioned ibaa: bil aH 
limestone, the stratificati ii 


‘The cape ix further described as bordered by a plain, but few 
miles inland the mountains rise to a height of from 2000 to 4000 
feet; the hills on the coast are low and undulating, and the sea~ 
shores are formed chiefly of iron-bound cliffs. 





(Pures VL & VIL] 


T. Introduction. ar ae 


2. Porseniag cof Recent Species. 
2% Gec of the Mount-Séla 8. Affinities of the new 


‘Remarks on the now Species. Gncluding s Note on the Bee 
Sine case by Dr, Dun- 


‘Miocene Faunaund | 6. Age of the Formation of 


© § J. Iruopvonox. 

Bibliography of Tavan Geology.—Until very recently the Tsland 
BPira statin ts pes iS rae aa 
than a century and a half, was almost a terra incognita to the geo~ 
Togist, the only familiar fact relating to its geology being that it 


f ‘The specimens ara in the Society's Musoum ; they consist of pies of cand 

stone, 1 fow species of the genorn Tyrritella, Cancellaria, Murez, 

Arca, irda th aly or of wich Tina be in every oa 
‘by gypsum. As regards their probable age see p. 63, footnote. 





terete Ht R Gosppere. ras aloe pushed iy apa, 
ir. > Was in 
the aid of ale Dutch Government. 
‘The conclusions arrived st by Dr. Gooppert will be considered 


presently; but we must be content to wait for those of M, 
fa ae ho has fined he Iain Evatt i which he 


4 ne Sees go te he Coal of Tory the 
phical characters of ity treated of, are. 
in great detail ; pede copious amg of fossils, with references 
ens, are attached to the descriptions of the principal localities. 
‘nfortunat tel , however, implicit confidence cannot be placed in the 
determinations. M. Junghuhn did not, apparently, endeavour to 
trace any order of succession between the strata of the 
tions of the Island, nor has he recorded the beds from w! 


At least two collections of Javan fussils exist in Germany, namely, 
ene at Vienna, which was sent there by Dr. Hochstetter, and forms 
one of the numerous results of the scientific voyage of the Austrian 
frigate ‘Novara,’ and the other at Berlin, haying been forwarded 
by Herr yon Richthofen: 

In 1854 Dr. Hochstetter wrote from Batavia to Director Hai- 


(f Zatm seine Gestalt, Tilanzondecke, wad innere Banat. Yon Frame 
‘t ¥outles da Java ; Description des retesfosilee Tanimans doe 
tortiaires de i 





ie atin 


hee 


elt. p. 827; and Ueber 
Pay fase puligpioen 


ae 
one 
the fossils 
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Prunes’ ( 
i ‘dlediea. ehh 
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revere Ishak nt 


Beets pavleg al stcstare of oat park of 
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Tsland, is coloured as purely volcanic. ted 

From Mr. Jukes’s book on the «Voyage a eee 
gern iprtigrprorn dears bs of Java, and 

Bt Petar a ‘ical observations. 

i isis rebung ott { eeetehce eae ana 
‘a diagnosis and a of a single Turritella 

sie and, wih th slr except nwa ls fr 


pene 
‘eh 
ai 
i 
i 


other 
rocks and fossils, a collection of from the clay and 
‘endstons of Mean Sas (Gumen Bele); kil ahoge ah00 ses 
foot 2190 Hingis feet) in height, ‘Through the 
B Sfurchingo, to whom hea fossil yrore sent they were 
sented to the Society soon after the reading of M. de 


ia 


Mount Séla is situated in the Ki Distriet of the 
Residence, and forms part of the Ki birge ; it is also 
at the southern side of the foot of the Gunung i—a huge 
volcano about 10,000 English feet in high cat assists in forming 
the northern boundary of a great valley of denndation, the southern 
margin of which is formed by the Rantja Plateau, 

Respecting this and the neighbouring districts M. Junghuhn re- 
marks$ that “the south-western part of the Plateau of Handong 
(2100 feet | high), namely, the district of Ronga, upon the south side 
ee ee the sooth ly te 

of a still more 


apennino Formation,’ which reposes upon the 
southern, partly v The 


jane 
sists of clay and ‘dish-white, often marly, sandstones, and are: 
rich in marine Shells in an oxtremely fod ate state of 
The sandstones appear to be the principal rocks, and are further 
described by this author as being bluish-grey, fine- or medinm= 
grained, calcareous (efferveseing with acids), ra but easily weather- 
ing, and in places very rich in fossil Shells and 3 and as 
occurring in beds, from’ to 2 feet thick, alternating with partings, 
from 3 inches to 1 foot in thickness, of similarly coloured, hard, 
often shining, bituminous clay. 

The physical features of the district may be doseribed in fow 
words, as they so nearly resemble those atthe Wealden of] 
and it requires merely n glance at the accompanying section ( 
Junghuhn) to make any geologist acquainted with the differences in 











* Vol. i. Lief. 3. p. 132. pl. xviii. fig. 11 
+ Vol. xix. p. 1868. ; P. 516 (footnote). 
§ Opveit.vobil,p.72 || Paris fot; equal to nearly 2240 Boglish feet, 
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the twovalleys, these being differences in len serene! 
by the volcanic axis of the Javan anticlinal, rather than differences in 

‘The “form of the ground” in the two cases is also very 





Teaeaeehe ats tocttats sotghbourionl fata ul sartent peltions 
ee in ee age 
a eo! 








Even allowing for repetition by faults, the thickness of the strata 
in this district must be very great for a Tertiary formation, Mount 
Séla being more than 2000 feet above the base-line of the section. 
M. Junghuhn considers all the beds in this district as belonging to 
the same formation, and after endeavouring to explain away, in some 
degree, the apparent thickness, he finally computes it to be at least 
area as oo Setoats Xprbenty maa > ort 


ps edict CN a ee Nee alight 

uly sperpced upon ont anc, ving a slight dip. 
estimates the total thickness of the formation at 2000 German feet +, 
and describes it os a series of fine-grained marly sandstones and 
sant ce ne and alternating with more or less trachytic 
and micaceous marls, the  Fredaminating rock being, 
observes that the whole 


3. Remarks on the now Rpesea—Batoro dserbing the foils it 
6 Ad @Archiac and Haime t, 
by stating the course adopted in this paper respecting new species, 
especially as the distance of Java from ney ses 2 ‘known deposit simi+ 
lar to that from which these fossils were derived rendered the task 


difficult, 

Of the twenty-two species of Shells contained in the collection, 
seven arein the state of casts ; of the latter I have attempted to iden- 
tify but one, that being a Cardivm represented by many specimens, 

{3 Bere fot fa equal to 10084 English foot 
[2 Squan eae cot to zest ot, 
du Groupe Nummulitique de Inde, p. Tt, 
‘VOL, XX,—PART 1, 
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§ IL Desorrprion ov rie Spzcres, 
1, Munax Gnoort, spec, nov. Pi. VI. figs.14, 1b, 





only on the last two or three ; they give a 
eo te whole bel whtch in is roma fori salidRy aod 
the downward prolongation of the varices. 


% . downwards 
this species, but die away, The two species are otherwise 
‘very similar, especially in the general form, the obliquity of the 
and the canal, the ormamentation, and the size, ‘Thore is 
See e il 


oo! at irene et ee etna 
indistinct varices, The body-whorl has two rows of spines, those 
of the lower row being much the smaller; they form the lower limit 
of the varices, and become ultimately hidden through the growth of 
the shell. Transverse ridges very pronounced, alternately larger and 
smaller, of very regular width, and curving towards the nearest spine 
where they cross Coreg Upper whorls more distinctly vari- 
“Toe negra Eutare distinct, Seauons in eomsocuenoe of ite 
being just above the lower row of spines. UAppotirei acco 


— 


52 ‘PROCEEDINGS OF THE GEOLOGICAL SOCIETY. (Noy. 18, 
oatsguny oral inet ipiatinet ; eanal very short, oblique, very wide, 


“i is Clearly related to M. minaw, Lam., a well-known 
Paris-Basin species; but. the alliance is not remarkably elose. Tt 
‘would perhaps be advisable to collect such species as the one under 
sonsideration, with M- mines, Be into a distin genus or subgEme 

to be really spiniferous w 
pit Lied largest Sire) eda 1A, inch, breadth 
inch; length of aperture } inch, breadth } inch; length of 


fy inch. 
‘Matrix. —Groyish sand, 
8. Munxx? sp. 
One badly preserved and mutilated specimen of a shell 
similar in form to a, Bast., but probably a Murex, is 


Monod byrata ia ang sovel sews of aero eat the Gael 
collected into indistinct varices; it appears to have had a slightly 
oblique canal, which is broken off just below the aperture. ‘The 
outer lip is very defective, and the surface of the shell is 60 corroded 
and bored into that it is impossible to make out any of its characters. 
‘The thinner portions of the shell are translucent, and the interior is 
somewhat nacreous; these circumstances, together with the fresh- 
looking appearance of the corroded surface, and the almost total 
absence of any matrix, induced me to suspect that it was not a fossil. 
It is very unlikely, however, that M. de Groot would have made such 
a mistake; and, moreover, Mount Séla is a considerable distance from 
the sea, Possibly this may be the shell referred to by M. Junghuhn 
as Murew minaw, to which it bears some degree of resemblance, 

Matri.—The small portions of matrix found in the fragment of 
the canal, and in the cavities made by boring-shells, appear to con= 
sist of a dark-grey mud. 


4. Previa cocumrom, Linn. PI. VI. fig. 4. 

Shell fusiformly pear-shaped, with an elevated spire, and an ex- 
cavated, slightly sinuous suture. Whorls angular, longitudit 
ribbed, transversely lirate, flat above, the flat portion being 
by three parallel raised ridges; ribs (9) jars flatly ones ving 
away towards the base, and cach crowned at the angio with 
compressed, slightly ascending tubercle, Transverse Ties most 
evident near the base, where they are alternately larger and smaller, 
and somewhat sinuous; nearer the angle the Atoraale smaller ridges 
are wanting, and the others are broader, less prominent, and scarcely 
sinuous, Aperture narrowly spathulate; outer lip dentate at the 
margin, and marked interiorly by a number of parallel ridges ; inner 
lip indistinct. 

‘This species, well known in the recent state as an inhabitant of 
Torres Straits, is represented in the Javan collection bya single spe- 
cimen, deficient in the uppermost whorls, but ‘with recent 

specimens in every particular, except that the latter do not exhibit 


i ‘nacreous 
Lc. nies at pe Fadiaiiden ars weeps 2995 
agrees in ith recent 
uiieie erect men ate at pectic raae ee 

Dimensions (imperfect specimen).—Length 1 inky brendth 1 
inca afoperte 1 ac, feat reat ah S 

a ee = a 

Although 2 well-known species, I have given a complete 
cht ton min hare ie ent dni 
and the diagnoses given of recent Shells are rarely of much yalue 
to the paleontologist, who is ublged to determine species by means 
of more lasting but less evident characters than those commonly 
‘appealed to by the eonchologist. 

5, Pravza Javants, spec. nov. Pl. VL. figs. 3a, 3b. 

Shell thick, fusiformly pear-shaped, with a slightly elevated spire. 
Whorls convex, longitudinally ribbed, transversely ridged, nearly 
Uathows, the fat trpper portion being marked by thive rather distant 
ridges ; ribs thick, broad, convex, dying uway towards the base; 
suture distinct, slightly sinuous, on an elevated rim or band which 
is separated from the rest of the whorl by a deep groove. Apertare 


3 the lat 
with indistinct tubercles (the bases of which 
Seda aitieectearuhartnan boving. disdsoe rrp and these 


tubercles or ribs are nearly twice as numerous as in Pyrula Javanis, 
‘There are also other differences of detail, especially as regards the 
character of the suture, which is rather peculiar in this fossil ; but 


the general resemblance is very great. 
Pyrula Javanis is also allied to P. cochlidium, but the resemblance 
wih igo close to render probable the chance 


of their being mistaken 
Dimensions —Langth 13 inch, breadth 17 inch; length of aper= 
tare Ly inoh,grontst brendth inch, 


suture, then subangular, and crowned with one row of short, acute, 
slightly spines. Umbilicus expanded, with a thick, angu- 
lar ight ascending marginal rim ; aperture obovate oblong inner 
dip thick; canal curved outwards and backwards. 

‘The nearest ally to this species is the recent Purpura carinifera, 
Lam. ; but the former is easily distinguished from that and all other 


= 





they are all of small size, and none of them areso broad as, or have 
the extremely callous appearance of, adult specimens; so that it is 
most likely they all belonged to young individuals. ‘There ean be 
scarcely a doubt as to their identity with this species. 
Dimensions.—Figured specimen (rather a small one): length 1) 
inch, breadth 4 inch; length of aperture # inch, brondth =A, inch. 


Matrix: —A greyish or 
greyish marl in others. 


8, Coxvs srararsnnvs, spec. nov. Pl, VIL, figs. 3a, 35, 

Shell conical, somewhat elongated at the base, and flatly convex 
above, with a very short mucronate spire. Whorls of a brown colour 
(varying in depth in different specimens and in different parts of the 
same specimen), scarcely orang; Sat and slightly grooved next 
the suture, then conoidly convex, becoming somewhat drawn-out to- 
wards the base, and ornamented laterally with a 4umber of blackish 
slightly raised stripes. Suture impressed, Aperture narrow, slightly 
dilated at tho base. Columella slightly twisted and grooved at the 
dase 


On the upper third of tho sides of the whorls tho coloured stripes 
are not more than half as far apart us on the middle third; and on 
the lower third they are accompanied, first alternately and then 
-entirely, by slightly sinuous shallow grooves, like sutures, just above 


sand in some specimens, and a 


. _ 


Ee 
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them. Between the coloured stripes in the central of the shell 
there are indications of a row of coloured dots, or of another stripe; 


with the coloured All these bands are crossed more or 
less at right angles by the lines of growth. 
This species is closely related to Conus Bronn, dif 


(one a very imperfect specimen, three times as large as any of the 
See aoc ea eee as 
i - ied 


ying oat scien apr frees 
which I suppose to belong to 9 distinct species are as follows: — 


large slongth 2} inches, breadth 12 inch ; small specimen : 
a inch, breadth eae ee 
‘Matrize—Greyish marly sand in the specimens referred to this 
species. ‘The large specimen alluded to aboveis filled with a greenish 
grey sandstone containing large flakes of a black substance resem- 
Dling charred wood. 


9, Nazica Duxcaxt, spec. nov. Pl, VI. fig. 6. 
Shell thick, ovate, rather narrowly umbilicate, with a produced 
spire, Whorls almost flat and obtusely grooved next the suturo, 


rie 
i 
Ee 
ue 
ft 
HT 
Pith 


| OR leary 
groove at a distance of yy inch insik 
hich I refer to thin species difler from 

to which they bear some resemblance, in 
near the suture, in being more truneate at 
hy and in the celumella and the whole shel 
Ding much thicker @ thickness of the upper portion of the co- 
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Tenth oy ie eek wi a Sa te: 


¥pern—beoume greenish greys ith ase Gia 
10, Narsca nosraxswa, spec. nov. PL VI. fig. 8. 
qq Sbell subelobose, largely and perspectvely umbilical, with » 


with a distinct which below the mouth and 
beyond the columella, and then curves upwards so as to include the 
Columella above, and with a small, flat, rather * 


broad, striated callosity entering the umbilicus, 
Operculum half-heart-shaped; convex margin tumed outwards, 
unevenly serrated outwardly, soa soos i 
projecting beyond the rest of the outer surface of the and 
separated from it, first by an obliquely descending rim, und below 
this hy a groove cut horizontally into the side of tha platform. ‘The 
rest of the outer surface of the operculum is flat, with the exception 
of a nearly somicircular tumidity, which begins at the nucleus, and 
extends, with the growth of the operculum, almost parallel to the 
convex margin, but ata grvdually increasing distance, and becoming 
geatually los prominent. ‘The inner or coltnallan area ob ty 


and becomes thinner at each end. 
‘This species, of which there are two specimens (one nearly perfect 

contained the operculum just described) in M. de Groot’s 

ig allied to Nation polli-tigrina, Choun., « Swan-Hiver: spesien 

Wero other evidence wanting, the differences in their opervula would 

alone be suflicient to establish their specific distinctness; but these 


Dimensions —Len| inch, breadth $4 inch; poe 

ture § inch, goa a p> 

Matrix. —A vedi calcareous sand, partly composed of fragments 

of shell, and containing a Foraminifer, referred to below (p. 62) as 
Amphistegina vulgaris. 





. 
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11, Naros Fumesouxa?, Réclusz, PL. VL fig. 7. 
Se tee smooth and shining, very thick, with a 
it covered 









rather small um! by a thick, tumid callosity. 
Whorls very rapidly decli Pilaliovly eieere it ie per i 
next the sutue, 0 ly in the case of the body-whorl. Spire 
somewhat exserted a mammillary aspect in consequence 


Gistennsay!GIAE the’ tpper partion ‘of io boty-winel. aunt 
serailnnar, small ; camels thie and densely alos, spell in 


ae 

I yer to thin mecion thro spocinens which agro 
generally with the of it in Reeve’s ‘ Conchologia Iconica’®, 
but which haye a more tumid callosity, a slightly smaller aperture, 
and a rather more obtuse Aiicay wud bets Volos mask aman Seas 
mens than the one there fi But as these are all slight differ- 
ences of degree and not of kind, there does not appear any necessity, 
for the present at least, for referring the Javan specimens to a new 
species, Natica ‘occurs recent on the shores of the Isle 
e Sea ‘hy breadth 

Dimensions. — gih + ins, Hrineh ; length of aperture 
#4 inch, breadth 

‘Matric.—A fia, containing many grains of whita 
quartzose sand, and minute black particles probably of volcanic 
origin, 


12, Vreanra (2) canxosa, speo.nov. Pl. VIT. fig. 5.' 

Shell thick, turreted, elongately conical. Whorls almost cylin 
drical, but somewhat wider at the base than at the upper portion ; 
with a raised nodiferous band just below the suture, becoming gradu— 


“pepe ae Apertare small 
5 Tip distinct, furnished with a very large and ie atid 
which extends forwards as a semicircle, and upwards, in 
the shape of a tongue, as far as the row of tubercles of the whorl 


the base. Outer lip and canal broken away. 

‘The nodiferous band carries about ten inequidistant, unequal, 
obtuse, compressed tubercles, or short spines; and also a distinct 
groove running along the centre and over the apices of the tubercles. 
ast whorl is flat at the base and rounded-off towards the 


A de Groot’s collection contains two specimens of this species, but, 
us both of them have lost their epidermis and much of the outer 
nae and are moreover in a condition very much resembling 

and consequently very friable, they do not exhibit the orna- 
mentation so well as could be wished ; itis, therefore, very probable 


“Monograph of the Genus Natica,” pl. 18. figs. 80a, 805. 


nature, and is one tt ae 

Dimensions. —Large length 34 inches, breadth (inelnd- 
ing callosity one banka) Ee of last whorl 14 inchs 
Kn af apr Small specimen ; 


iAPrekiil ioctl SSOd Oe PL VIL fig. 1. 
Shell turreted, obtuse, Whorls very finely striated, with two sharp 
prominent lat nthe entra rsa, the lower ane ing he mare 
prominent ; one less prominent ridge beneath, and occasionally a 
ai lows ono marking. the, Hae of sia) a Sb RR 
smaller ridges on the upper Tnterspaces 
portions of the adjacent whorls deeply and semicylin 

cavated, as also is the space between the median keels, both the 
grooves being very finely and spirally striated between, and parallel 


ii 
i 


panied by the ridge which marks its position in the lower portion 5 
3 ha neti nea a 

‘The nearest ally to this species is, perhaps, Tiurritella Avehimedia, 
Bronn, a well-known European Miocene shell; but it is also closely 
related to 7. dupticata, L., an equally well-known recent, species, 
‘All these Shells belong to the same type of Turritdla as 7. angulata, 
Sow,, which MM, d’Archiac and Haime refer, with tho other Soom- 
row fossils, to the Nummulitic formation, though Mr. Sowerby figured 
and described them as “ Tertiary ” in contradis:inction to “ Nummu= 
litic.” The beds, also, whence they were obtained were described 
under the same title by Captain Grant+. 

In the Society's Museum is a small collection of fossils from Bengal, 
presented and described (as segurds th their locality, &¢.) by HJ. Cole= 
drocke, Esq.t, which contains a few very imperfect specimens of a 

* Quart. Journ, Geol. Soc. vol. xvi. p. 177, phe an 
+t Geol. Trans. 2nd sor. vol. v. pp. 289 et 
t Did. vol. i: pp. 182 of weg. 


i r 
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, if at all, distinguishable from that under 
$Taao allied to this ope af yar a 
Dimensions—Figured specimen: length 
‘breadth § inch of aperture 4 inch, inch, 
era petin ates ct, ¢ 


be only epoctaon sont fo England iy Mz de Got badly 
in imen sent ty is rather 
preserved, this may be accidental, or, rather, due to attrition or 


‘a reddish sandy marl, similar to the material composing some 
ivalye-casts ( Tellina) in the came collection, the pro- 
ability is that the specimen belongs to the marine genus, On the 


being, i 
to the Australian P. ventricosa; but it 1s so flattenod, that it would 


Shell conoid, smooth, with a produced spire. Whorls 
obliquely convex, very much depressed above, slightly concave near 
the suture, base. Aperture suborbicular, 


* Palwontographies, vol. i. Lief. 8. p. 182, pl. 18. fig. 10. 





18, Canprow susatrennarvm, spec, nov. Pl VIL. figs. 7a, 7b. 
Casts broadly and obliquely ovate, cordiform in section, com- 

pressed posteriorly, inflated anteriorly, attenuated towards 

‘the umbones, very inequilateral ; anterior side rounded ; poste- 


rior side produced, subangularly rounded, and closed, Surface 
ornamented with from 27 to 29 radiating curved ribs, which become 
slightly expanded close to the margin; between these ribs, 

in the anterior region, are smaller, less elevated ridges, 

away towards the umbones, and probably correspond to minute alter- 
nate ribs on the shell. 


costae, and gives that portion of the cast a character ; 
‘hey also become indiatlact anterioaly, bat there the saat aceiaANeaE 
instead of being com: 

This species appears to be most nearly related to Cardium alter= 
natun, Sow., from the Philippine Islands; but they differ in the 
former being somewhat more produced and much more 
pestoierly, ‘and not more then one-third the size of the later. 

ere is also no evidence of this being a gaping species (the pos 
terior compression leading to an opposite conclusion), whilst C. alter 
natum is slightly s0, : 

Dimensions.—Figared specimen; Iength 1} inch, breadth 1 inch, 
thickness } inch. iJ 

_ Matriv.~-Some of the casts are composed of a reddish marly sand 
stone, and some of a greenish sandstone, 


: 
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19, Prrarsa Seurnnr, spec, nov. Pl, VII. figs. Sa, 85, 


Shell small, transversely elongated, equilateral, ovato-triangular ; 
flexuous, having a deep tranguler depression in'the middle of the 
left valve, whilst the right valve is scarcely depressed in that region; 
eee also twisted "laterally towards, the left in the anterior 

Anterior margin of the valyes rounded, posterior ae 
‘eratag? dorsal margin descending posteriorly : ventral edge of 
the left valve rather sinuous; that Sr the right valve concave, as if 
a lenticular piece had been cut out of the longer side ofa semi-oval 
dish. Umbones very small. Surface of the shell concentri 
striated, especially on the right valve. In consequence of the 
valve being so much more twisthd than the right, the anterior margin 
of the latter appears to be produced downwards to some extent; and 
when the valves are closed, there is a narrowly lanceolate gape in 
the middle of the ventral region. 

‘This little shell approaches most nearly to Pythina peculiaris, A. 
Adams, a species inhabiting the coasts of Ceylon, and remarkable 
bathe its lateral twist and ey are ventral margin, I have 

sso it afer my fiend De. Semper, of Altona, to whom I am 
for assistance in comparing this and other shells with 
specimens in Mr. Cuming’s collection. 

Dimensions —Length inch, breadth ,f; inch. 

Matri: —This species was obtained from the interior of the single 
specimen of Pyrula Javanis. 

20. Crrmmuza, sp. 


A single mutilated cast of a species of this genus, with a small 
portion of the shell still adhering to the dorsal region, exists in M. 
de Groot’s collection. It is broadly oval, almost flat at the sides, 
and very inequilateral ; the anterior margin is broken away, but was 
probably Ae semicircular; and the posterior margin, though 
muite as defective, appears to have been more or less pointed, 
‘There is just enough of tho shell left to show that the ligamental 
‘area was narrowly lanceolate in form ; but the lunule has disappeared, 
Many species of Cytherea approach one another very closely in 
|, 80 that it is difficult to arrive at a satisfactory con- 
clusion as to the affinities of a mutilated cast. The nearest im 
form to this species is, perhaps, Cytherea erycina, Tami but that 
shell is concentrically suleated, while this appears to be smooth. 

Matric The cart {a AES of a reddish marl containing 

grains of sand. 
21. Tetra, sp. 

‘Three internal casts referable to this genus are orbicular, slightly 
yentricose, and almost equilateral ; anterior margins rounded ; poste- 
Hor lightly an angular, in eoneequence of two ides extending radiately 
from near the umbones to the margin: the stronger ridge is the 
more paentor one; it is slightly acres, and is provoded i in the left 
valve by a wedge-shaped depression, ‘The surfaces of the casts are 








scarcely 
‘The recent Telling ene he to oe 


Mate ae 
22, Courmios (7), sp. 
per se ee pete Jess. 
elongated genus 
nem inearkiae ig a poeta oy bi ie are elongated and 
ted and gh gping ah ey and soon 


i bye 
oblique channel, extending from near the umbo almost to the 
<<) This may possibly represent an umbonal rib, but it may 
to 


Matric —Similar to that of the Tellina, but more sandy, 


28, Ampuisreorxa youeanas, d’Orb, 
‘Two specimens of this Foraminifer occurred in the matrix of 
Natica rostalina, For their identification I am indebted to Prof, 
, Rupert Jones, F.G.8., who considers that this form and the Mio- 
cone A, Haueri, as well as A. Lessonii and A, gibbosa, aro merely 
yaricties of one species. 
ILL, Coxcnvstox. 
1, Emigration Eastwards of the Buropean Miocene Fauna and its 
fwnce on the Contemporancity of Tertiary Formations—Before 
ing the probable age of the Mount Séia deposit, the question 
of the contemporancity of Tertiary strate in different parts of the 
‘Word requites a ltle consideration 


‘be admitted that if two Tertiary formations, , geographically 
Beat ten another, contained the same proportion of recent 


species, that one would be the newer whose species bore the greatest 
resemblance to the fauna of the neighbouring seas, unless it could 
be proved that great physical changes had recently occurred in the 
one area and not in the other. Consequently, if two Tertiary for- 
mations contain about the same proportion of recent forms, and an 
emigration of species to, or continued existence of them in, one area 
can be shown to have occurred, that formation is certainly the newer 


=the Fossili Ni itici d'Egitto,' ‘L, Bellardi, 
‘Biers ene ced sels Bice Tore oe ee Le ea eee 
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Lo erp sone iegliernsergupe veges 


One fact, discovered by Philippi and mentioned by Mr. Woodward, 
shows that an emigration from west to east has occurred; he re= 
een ee camino the Hed Bea apd the adites. 
ranean, 40 are Atlantic shells which have migrated into the Red 
Sea by way of the Mediterranean, probably during the newer Pliocene 

; the others are Indo-Pacific shells which extended their 
‘range to the Mediterranean at an earlier age.” The facts already 
stated, however, 2} Spike ta teuvesion rearda. Wie Jatiar pert Pe 
the quotation, that it was the Mediterranean species which extended 


tide of emigration eee in activity in the same direction during 
as inforred by Mr. Woodward), until it 
‘was arrested by the miso of the Isthmus of Suez. 
Tt is therefore probable that the Javan fossils are somewhat 
more recent than the percentage of existing forms amongst them 
‘would appear to indicate |. 


* The Nammulitic formation has recently been craic ge 
Yoo Bidhthofon; and anothor ‘Textiary formation, 1 tion 


Tourn. Geol. Soe. vol. xix. 

‘oorlward’s © Mtanual of the Melsca’ 868, 369, 

relation between Caper TRocone and the Hast Tndian 

‘Molluscous faunse is proved by the fact of ten or twelve genera of Shella 

confined in the fossil state 1d in the recent state (with the 
ich ooeut in the Moditerrsnatn) to the Indo-Pesiaagy 
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ing with this principle, it remains to be seen what is the 
cealago of exiting spccioe ia tho Javan deposit ber 


Brita ate weer ceria oe aes elceier eicees 


Fogenne of Mollusca, of which six have not been determined, for 
the reasons already stated; and that, of the remainder, three are 
still living, and 13 are new species. 

‘When it is remembered that only one fossil Shell from Java has 
hitherto been described, and when the distance of the Island from 
any locality where the Tertiary rocks have been well worked out, 
and their fossils properly determined, is taken into consideration, this 
large proportion of new species will not be thought so remarkable 
as might at first sight appear, 

As ‘seem to be unknown forms, it may, perhaps, be assumed 
that all the new species are extinct—although it is probable that 
some of them may eventually be found to exist on the coasts of Java 
or of other islands of the Indian Ocean. If it be granted, then, 
that 13 out of 16 species aro oxtinot, the existing species do not con- 
stitute more than 19 per cent. of the whole; mes eae 
test can be applied to so small a number of species, these fossils 
must be considered, according to that method, to be approximately 
sae age of the Miocene deposits of Bordeaux and of the Vienna 


3. Fe tat of the New Species—The number of species hay sl 
recent alliances is seven; and the following Table will show 
these allies all inhabit the Indian Ocean, which ia also the habitat 
of the existing species contained in the collection. The extreme 
range of habitat on either side (east and west) oceurs in the case of 
known species—namely, Torres Straits, on the east, which is the 
habitat of Pyrula cochlidium, and Africa, on the west, the coasts of 
that continent being the habitat of Oliva utriculus, 


Analysis of the Species contained in M, de Groot’e Collection, 
A. Recent Species. 


























Natica maculosa, Lam. ......+.| 
aarp 


Tica Coven D Arch| 
} ‘Turvitella Archimedis, Brong. 

















Miocene species, two of which occur in the Touraine beds, may have 
castwards and become altered on the way. One species is 

related to Murer minas of the Paris Basin, 
4. Nummudlitio Formation of India.—But one other species re- 
tuning to be noticed, namely, a epecies of Vcarya, remarkably like 
F. Fernevilii from the Nummulitic formation of Scinde, This 


so-called Nummulitic formation of India, and it appears to me that 
the uniform date of all the Scindian and neighbouring deposits 
Pees atime yicne a Seoosieeee oe 

and the occurrence of a Vicarya in Scinde augurs more 
favourably for the newer age of some of the Scindian beds than for 
the greater antiquity of the Javan deposit. 

Tt is possible, however, that the fossils from Java may have come 
from two or more beds having different ages; but, notwithstanding 
that all the fossils were evidently not obtained from the same bed, it 
is very improbable that the Vicurya belongs to a more ancient deposit 
than the rest, becanse its mineral eondition (resembling chalk) i, 

VOL, XX.—PART I, 
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Tike that of ie i ich is allied to Z. 
exactly - Turritela simpler, which is closely 


‘recently 
eae th ew of anctanog wee my of 

ion, with a view of ining whether any of them were 
known Miocene species, and, as he has favoured me with 
ioe Silicoringr nots, which ia inaueted era wilh: hie paraliatarte=s 


Note on the Scurpax Fossm Consts. By P, Manrry Dywcax, 
M.B., F.G.8, 


Seneca re Nummulitic formation of the 
itime Alps,—the fossils of these distant localities being often. 
Tistinguishadlo, ‘on account of their mineralization being i 
and the species found at La Palarea being very well represented in 
Scinde ; (2) of the single species which is common to the Eocene af 
north-western Europe and to the Nummulitic of La Palarea—the 
‘emareiata ; (3) of species pecaliar to Scinde. 
1¢ Corals of the first and second divisions and of part of the 


the Mid-tertiary, 

If, however, the specimens came from later Tertiary formations, 
there must: be an unrecognized Miocene and probably a Subapemnine 
formation in 

I recognize amongst the undeseribed Corals the following genera, 
which may bo lasted thaa -— 

1, Genera, some species of which have been found in the Eocene, 
namely, hora, Montlivaltia, Siderastrea, Astrea, and Oculina; 
‘bnt the species of these genera, from the results of my observations, 
are more closely allied to known Miocene and Recent forms than to 
those of the Eocene, except in the case of the genus 





3. ee oe ein ee 
Sean ena Tht et um, Cladocera, Corallium. 
‘The single species Thaye mentioned as having boon described, 


genus, has so grent a resemblance to an Antillia of the Mio 
cone, that I have little doubt that better specimens will determine 
‘it not to be a Montlivaltia. 

‘The genus genus Mycedium is now noticed for the first time as fossil, 
‘The Cladecore, the Oculina, and the Corallium, I believe, from their 
afiinities and mineralization, not to belong to either a Mid-tertiary 
or Nummulitic age. 

Silat abatbe paecetants fx admiitinn tho gare of Deiseend 
division into the Kocene, and there are abundant evidences of a 
Miocene Bdwards 


formation in Asia. Milne~ and Abich have de- 
scribed Miocene species of Corals from the Taurus and Upper Asia ; 
Dr. Carter notices a Miliolitic limestone of Miocene age over the 


Meee ayers, aa Astrea, Dasyphyltia, 
— trcea, 

Antillia, Isastraa, Agaricia, Mycedium. 
Plioeene—Cladocora, Oewlina, Coraltiom.—[P. M, D:] 


caens ink ec cas te ton ie he 
and others, it seems to me that this projudice is by no means 

well founded. Morvover, the facts just stated in Dr, Duncan’s note 
Si 


prima suggesting the moe oa pment yee 
ete vd pecan be made out without very much labour. 

The matrix of Ficarya Verneuilii is stated by MM. d’ Archiac and 
Hime to bea “Caloaire grisitre avec dos grains de fer oxydé hydraté,” 
Now, very few fossils are stated by them to have a ferruginous 


selbeaiead is appended to the description of the matrix of some 
of these, that it is very different from that of the greater number of 
the 


from ha wane lca Of the four known species of 
from rock, ‘by the above-mentioned authors, 
ase eats, Phsiatonis Poe, Goldf., hcp Tam, — 
¥ 
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and Sitiquaria Grenti, Sow., occur also in the Miocene of 

the fourth known species is Natica sigaretina?, Desh., about 
btful, besides its being a species the limits of which are 

uncertain, and consequently ito range in tne "Thar re but three 


bi il cumulans, 
agglutinans, Lam, ‘Nearly all of these have marks of doubt attached 
FE a ee 


‘An investigation into the claims of MM. @Archiae and Haime's 
“forms” to rank as trne species would furnish more than sufficient 
material for a special paper by an experienced paleontologist; but 

‘some 


cene species ; and, as the Nummulites, two species, according 
to those authors, are identical with forms occurring in the Miocene 
Basin of the Adour, namely, ir ia and V. Garan- 
sensis. a consideration of these facts, MM. d’Archiac and 


three series of beds of slightly different ages; but they do not con- 
sider aoe of them to belong to the Miocene period. 

Dr. H. J. Carter, F.R.8., on ee 
Soomrow (Cutch) fossils, which were figured by Mr. Sowerby as 
“Tertiary” in contradistinction to “ Nummulitie”®, to belong to 
the Miocene period+; und M. d’Orbigny, in his “Prodrome de 
Paldontologie,” referred many of the Indian Nummulitic fossils to his 
“ Ftage Falunien,” a determination somewhat severely criticized by 
MM, d’Archiae and Haime, More recently, Prof. H, B. 

F.GS,, one of the most experienced of Indian geologists, has argued 
‘that the so-called Nummulitic rocks of Subathoo, referred by MM. 
d’Archiac and Haime to one formation, belong to two horizons. If 
this be true of one region (and Prof. Medlicott’s reputation as an 
Indian geologist renders it very probable), it is most likely to be 
true of another, especially as one of the new species with a - 
nous matrix has been found also at Subathoo, 

Tt will be seen, therefore, that the uniformly Eocene date of all 
the beds belonging to the Nummulitic formation of India is still 
uncertain, and it remains for future researches to elucidate this 
really important problem. 

5. Evidences of Physical Conditions —Returning to the Javan fos~ 

* ‘Trans, Geol. S00. Lond. 2nd ser. vol. y. part 2. pla. 25 & 26, 
+ Compare Journ. Bombay Roy. Asint. Soc. vol. v. pp. 179 et sg. with “ Geo- 
Papers on Western India,” p, 743 (footnote), 
‘Journ, Beng, Asiat, Soc, rol, xx. pp. 22 et seq. 
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sils, the small size of many of the species when com, with their 
Merit lea coat ot kata poesia itt sees srcicsons 
fica AA a gel meta ase prety 
are small, ve the oung, specimens; the 
Peete fot Fie setllSom is wot Tce then ons Malt tha Bee 
usually attained by that species, but it also may bo » young speci- 
men ; the same may be said of the three examples of Natica 
ana®, which are also very diminutive, their small size being 
ae lee pred al ool 
the species. 
The new species aro still more diminutive; for Conus striatellus, 
Turbo Ie Gerken sabelornatyah re. a tact cabs 
the size ‘ir nearest allies. Moreover, Dr. Duncan has observed the 
same relation between the new species of Coral (Astrma Herklotsi), 
which he has described in a note to this » and its recent repre- 
antativo A. On the other ‘some of the species 
forms are somewhat larger than their related repre- 
ote for instanee, Virwrya (?) callosa is a little larger than T 
Vernewilis; and Turritella simplex is very much larger than 7. sub- 
angulatz, Still, the balance of evidence appears to show that there 
was some influence in operation in the East Indian Seas, at the time 
when these animals lived, more adverse to their growth than there 
is at present ; ‘but what that influence was the evidence is not suffi- 
cient to Tt may be observed, however, that the present Ja- 
SeEeemA ES eid bare x porokinrty Northern aspect on account 
Peerememe dt wold wats tien tho north washing the shores of 
those Islands. 


‘All the genera represented have a bathymotric range as high up 
as low-water mark; and many of them, namely, Murex, Purpura, 
Pyrale, Oliva, Conus, &., do not range lower than from 25 to 40 
fathoms. It may, therefore, be reasonably inferred that the deposit 
ae ‘was formed in ‘comparatively shallow water, especially 
‘matrix of the fossils is not contrary to such a conclusion, 
wat Age of the Tertiary Formation of Java—M. Hardie commences 
his interesting paper*, already noticed, by remarking that only two 
Kinds of rocks exist in the Island of Java; namely, voleanic deposits, 
and a very recent Tertiary formation. 
He gives the following succession et ue strata in the western part 
of Jaya, ig from below upwi 
L ly limestone ; peccatal ci clay containing marine 
fossils and sometimes fragments of the limestone. 


‘The last three groups are without marine fossils, and are consi- 
dered by the author to be of voleanic origin. 

The fst eroupis vary foslferous; but tho foils, with the excop- 
tion of Shells of the genera Ostrea, Fenus (supposed to be Fenus pul- 
lastra by M. Hardie), Area, Pocten, Cardium, Pinna, ow 

Bull, Sco, Qéol. de France, vol. iy. 1834, pp. 182 «f seq. 


‘This author also found organisms ‘to be allied 
to Retatia and Miteliaes ancl Me, Soeerty Belinea that be oad 
‘ln fy wre limestones often contain Corals, and 
them to approach mineralogically to the 
Limestones of the Vicentin; and the caloareous sandstones, both in 
and in fossils, to the Molasse of the Bellu 
nois (N. Italy) 
aia noticed ( Pr tontnoey ei bait 4 
iy p. 47, footnote), with some 
‘he coal-formation o wd Jorn, Ho neater 
gecnrdng to the researches of Dr: Herkots and Dr. Goeppet, tere 
is ‘a doubt that the greatly developed ‘Tertinry beds ‘of the 
Hast Tadlas, Archipslage ref Zooeas 'eqa} WE a Salaam 
Mijoneer P. van Dijk, one of the Mina Engineers of the Datah 


in London. 

We himself aj to coincide in this opinion; and 
She dietdoe the while (so-called) umn’ foxrnatior uf Sree 
into three groups, namely— 

1, Lower Group : coul-bearing ; containing silicified Wood, but 

fow or no marine 

ef Nera ie ‘in Borneo 

by a Nummulite-limestone, and in Java by a Coral-limestone 

with marine Shells; it is partly cont perhaps, 

Cir per Group tale kl ich 

Tpper : a shale- and sendstone-formation, very rich in 
marine Shells, in fossil Plants (described and 
Bee kane ¢ by Goeppert), 


‘Mijnheer Herklots does not attempt to give the probable age of 
the Echinoderms from Java which he has described ; but, i 
‘the age of the fossil Plants, Dr. pipe oe! enumerating the 


have Jess 
*e#*** than on account of its stratigraphical position beneath 


answering to our North Downs, while Sélogambé is si south 

of the central axis, about midway between that point and the 

os ny haen a hee peat adept aS 

cut, p, 49). It is probable, therefore, that the strata at Séogambé 
* Die Tortiiirflora auf der Insel Java, &c. p. 65. 


sreze obtained a this coo the Shall referred to by Dr. Goeppert 
‘and which he supposed to be of Eocene date, may be those of 
Séla ; and it then becomes extremely probable that the Plants de- 


scribed by him may belong to a more recent period than the Kocene, 
‘especially as Dr. Goeppert expressly states that his chief reason for 

Eocene is their position under a marine formation®. 
‘This view is supported by the remarks of Here von Richthofen in 
kis to. He characterizes the Tertiary forma- 
tion of Java as extremely simple, both as regards mineral constitu- 


‘* Dr. Heer, on tho other hand, considers the Javan Plants, with tho 
‘and Sumatra, to be either  Dilavial' or Pliovene (oon- 

ees en Nae Cg) see Flora Tertiaria Helveti, vol. ii. 
& ished. botanists draw, from 


Table, p. 524. “ rs 
(SE ee ee 
iene 
ss dingnti of ; or 
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nevertheless Mijnheer Junghubn’s title of “ Subapennino,” 
is er ea considering the errors in his determinations of 
foes, isin al probability somewhat too recent. 
‘The question whether Herr von Richthofen’s generalization—that 
the Eocene formation is entirely unrepresented in Java—and M. 
: : Tontith 


in Java—a volcanic and a recent Tertiary—be well founded or not 
will require further discussion, and the cooperation of M. de Groot 
and his coadjutors, before they can be considered as more than 
conjectural, 


Note on a New Conat. from Mounn Seta in the Island of Tava. 
By B, Miners Doxcax, M.B., F.G.8. 


Asrraa , Edwards & Haime) Huxxonst, 
Pi Vite tee Oalod ) ee 


Corallum large and compound; base smaller than the calicular 
surface, which is slightly convex generally, but here and 
there. Corallites crowded but distinct, slender, very variable 
in shape, and radiating from the base ; cireular in transverse section 

at the base, but becoming polygonal, oval, or elliptical at the sur~ 
face, Walls thin, imperforate, and delicate throughout ; they appear 
tate wih othr the sear mare, bo uh al 
the case, as costs intervene. Calices often deformed, crowded, vari: 
able in outline, and hardly projecting. (Conta wall developed, wedges 
shaped, rather prominent (Gateraly), stat and equal ; they equal 
the septa in number, and spaces between their upper margins, at the 
surface, are very distinct and characteristic. Septa variable in 
number and size, barely exsert and slightly incised above; in six 
systems, There are three cycles in three systems generally, and 
two in the rest; but a rudimentary septum is often noticed between 
inte tian eot aaa either 
four of them being very or two 

often curved above, and are generally thicker vate oatale 


‘sop 
than the tertiary. Both the secondary and tertiary septa are in 
clined to curve towards each other and to the primary ; their lamin 


formed by small cylindrical dissepiments, which are attached to the 
inner margin of the septa by stout processes, and which look like 
poli, The septal fossa is tolerably deep, ‘There are no pali, En- 
dotheca well developed; dissepiments either horizontal or inclined, 
but not vesicular; the first kind extend close to the calicular 
and, by being on the same plane, nearly close-in the corallite— 
tabule, whilst: the latter are regular and well marked also. Exotheoa 
well developed ; dissepiments stouter than those of the endotheca, 


—= 














b ~— 
r West ich ailmat. a 
J FOSSILS FROM JAVA 





Quart, Journ Geol. Soe NOL XX PLVIL 
— fi 




















FOSSILS FROM JAVA 





1863.] JENKINS —IAVAN PossIts, 73 


and Horizontal thoy form large and eral ells the it being broad, 

and the last high. Reproduction by extracalicular gemmation and 
fissiparity. Breadth of the corallites at the base from 1 line to 

2 Sine end atthe clielas rte from f to finch, Height ofthe 


corallites 3 inches, and of the fossa it 14 line. There 
Soe aneeart alae 
This species is characterized by the polygonal and irregular shape 
transverse and horitontal opithoow: ronching very bi 
pining sag Sanson rome rand ie ae 
costal pits, The perforated state of the smaller amine is the only 
tad tha spocies ix elowety blind So-tcE se 
pili ree eae Heliastraa) quadrangularss, Eawords and 
‘Haime, the habitat of which i The amount 


latter forms a specific distinction —[P. M. D.] 


EXPLANATION OF PLATES VL & VIL. 
Mlustrative of Tertiary Shells from Java, 
{The figures are of the natural size, unless it is otherwise stated.) 
‘Puss VI. 
Fig. 1. Maree Greeti: 2, back view; 5, front iow. 
ratte : @, spinous variety, hack view; >, ordinary form, 


8. Pyrule Javanis: 2, front: view; 2, back view. 
4. — ; front view. 





& sonbincala; &Eronk view |b; tk view, 

1 Himinionet ont vow. 

peewee front view. 

Poare VII. 

1. Turritila acutivingulata, 

sta 

3. Conus + a, front: view; 0, portion of the side, magnified 4 

£ Olina (ae 2): fon view 

©. Tart ogy front view” 

7. + a, lateral view of right valve ; 5, view of ante- 

8. Pythit i: 4 exterior of left valve ; &, exterior of right valve ; 

3 diameters. 

8 Autres Herbie: cli, agit 4 Gnmetere; 2 ranerera sa: 
tion of a corallite, magnified § diameters; , section of 
‘acorallite, magnified 4 diameters, lamine, the 
Ss pall snd Ue sosthacr re ti ie ope eae 

; xpeclor 
Deepen bewiag tha alors tool 
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POSTPONED PAPER. 


On the Saxpstoxrs and Snares of the Oorrres of Scanporovor, 
with Desonretions of some New Srucies of Fosst, Prants. By 
Joux Lxoxexny, Esq., F.G.8. 


(Read June 17, 1863.) 
[Prares VINL-XL] 
I. Dascnrrion or tue Baps, 


‘Tux “Grey Limestone” of Scarborough, and its associated and alter- 
nating: eds of sandstone and shale, have lately attracted the atten- 
ists from other parts of England, who, aided by their 
ively a tho Oolites of their own districts, and of France and 
Germany, have done much to establish more accurate views of the 
correlations of the Yorkshire beds. . 
I do not, therofore, hope to add much to the general information 
which is now possessed as to tho true position of the fossil plant- 

yielding beds at Gristhorpe Bay, Cloughton Wyke, and the neigh- 
Bourhcod of Whithy; my chief intention being to deseriba andl figura 
some new or imperfectly known species, and to point out certain affi- 
nities and differences that have hitherto eseaped detection. 

Prof, Williemson, in a paper communicated to the Geological 
Society in 1839+, first pointed out the true position of the famous 
plant-bed at Gristhorpe Bay, below the Grey Limestone; and, in 
T1850, his views were oonGstied by Dz. Wight, he subjost beangs 
gonsiderely amplified i in a poper read by the latter author before 
the Geological Society in April of thatyeart, Ihave only toadd, in 
confirmation of these opinions, a fact which is not made 
prominent in Dr. Wright's poper, that from the first appearance of 
the “ Grey Limestone” in the north corner of GristhorpeBay, through- 
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Gut its entire course, both on the south and to the north of Scar- 


Mus it fellows Ut ll the Plants hitherto referred tothe “ Upper 
Sandstone, Shale, and Coal,” and figured in plates 7 & 8 of the ‘Tlus- 
trations of the of Yorkshire,’ belong to the “ Lower Sand- 
stones and Shales.” ‘They occupy at Gristhorpe the samo zone as at 
loughton Wyke, and the Table on p.76 shows how little difference 
op Cea Repeat pe apy 


in Gristhorpe Ba; 

having beoa for a loug time efeconked, att and only frst detected by 
Prof, Williamson,—the bed No. 21 of Dr. Wright's memoir (p. 81) 
having been previously supposed to he the first indication of marine 
conditions below the Cornbrash,—the truth being that the entire 
series, from tho Inferior Oolite upwards to the Combrash, is in York~ 
shire a frequent succession of marine and freshwater conditions, the 
alternations not being fewer than ten in number. 

‘Hitherto but few Plants have been found in the true Upper Sand- 


Pea accec ene u lien iene af ase 

in collections haye been always referred to the 

Lower Sandstone and Shale.” I am not aware that it occurs 

in the “Lower Sandstone and Shale” at all, although referred 

to this stratum by Sir C. J. F. Bunbury (p. 184), he having been 

doubtless misled by the labels in the collections which he examined 
at Scarborough. 

Along the course of the “ Upper Sandstones and Shales,” between 
the Spa and White Nab, the geologist may examine with interest 
remains of the bed of an extensive freshwater lake, whose bottom 
been a living mass of Unioniform Shells; they are all placed 
endwise and closely impasted, but exist only as casts, with rarely 

‘of their shelly exterior. In some instances, tho entombing 
Srey han the mud which formed their bed, the latter 
Neer am Prikl th Plone ey Dal 
depending from the rock above. 


| 
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OF the species quoted above, all the moderately plentiful ones occur 
Both at Gristhorpe and Cloughton, It is only in the case of such 
as are of really rare occurrence that I can quote but one locality. 
Farther researches will probably increase the number of species 
common to both, @ = 

‘Tho Millepore-bed referred by Prof, Phillips (at page 51, ‘Geology 
of Yorkshire ') to the Inferior Oolite, and described by Dr. Wright 
(No. 26, page 81) in the memoir already referred to, is the lowest 
marine bed of the series, but there are at least 250 feet of sandstones 
and shales between it and the trae Inferior Oolite or Dogger, It 
derives its name from the abundance of Cricopora straminea (Mille~ 

straminea, Phillips) which is displayed upon its weathered 
feeilecrbons. It is the hardest rock of the series, and its superior 
resistance to the action of the waves is shown in rugged reefs along 
the shore. 

Below this bed the flora is characterized by the greater prepon- 
derance of the genera Zamia and Otopteris; as we aseend there 
genera become, on the contrary, rarer, their place being oceu- 
pied by an abundance of ap In the following list of 
species below the Millepore-bed, marked 4 have not hitherto 
been found above it, 





Se 
IL 


II, Nores, axn Descriptions or New Srrcres. 
1. Cycaprres zanores, nobis, PI, VILL fig. 1. 
Cycadites graminews, Bean, MS,, non Phillips, 
Frond broad, abrupily contracted near the 
rip pa 

with the rachis. 

‘This species is considered by Mr. Bean to be a true Cycad, and 
has been named by him, in MS,, Cycadites gramineus. The strong 
central midrib of the leaflet favours Mr. Bean's opinion; but more 
‘perfect specimens show that it is not attached, as he once thought, 
dy its entire base. It seoms to be intermediate between Zamia and 
Cycadites, I have therefore named it Cycadites zamivides. 


2, Pansozania vecres, Lindley, sp. Pl. IX. fig. 4. 

‘To illustrate the affinities of this species with Zamia, I have figured 
aspecimen showing the fronds, stems, and a flower on the same slab 
of shale, 

3, Prenormriium comprva, Lindley. Pl. IX. fig. 3. 
‘The species here figured is a young plant, perfect at the point of 
attachment to the root. 
4, Prenornynium wxptsxvm, Bean, MS. Pl. VILL. fig 2. 
Frond gradually contracted towards the base, abruptly so at the apex; 
inner long, oblique, irregularly attenuate, breadth nearly sede es 
from four to six times their breadth ; apices rounded infe~ 
riorly, acutely pointed superiorly. 

This species approaches P. tenvicaulis; but the leaflets are always 
more slender and delicate, and more elongated. It is found only at 
Gristhorpe, where it is not common, 


5, Prewopayixzew axovsmvorrem, Bean, MS. Pl. VILL. fig. 3. 


Frond equally attenuated above and below ; pinnee very long and 
tapering, perpendicular to the rachia, irregularly alternate, 
from sia: to eight times their breadth ; apices acule. 





5 pinnae slender, of 
Pentel tom tie ene a Ore, 


{ 
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‘was named, in hi Por ey nen 
spe. ooh, it is found only at Gristhorpe, where also 
B 


6. Prenornrii™ urvus, Lindley. PI. IX. fig. 2. 

This species I suspect to be condition of Tanio- 
eerts vine, in wh the leet he apt mors oe Se regu 
Sh ne Wes en na ‘The figures will 


7. es aaa as PL. X. figs. La, 15. 


‘Mr, Bean has kindly pre mre name to a Plant which, rather than 
create a new to the convenient one Ctenis, 


provided by the authors of the * Fossil Flora’ for “the of 
re a ol aes veins 
connected by forks or transverse bars.” But tho now 


classed with the Cycadece. 


8. Ororrents wepraxa, nobis, Pl, X, fig. 2, 
Pachypteris macima, Bean, MS, 
Frond elongated ; leaflets sileny -voaie; crouches Sa 
distant towards the apex. 
Gas ect ot Can Por? aie teris, in a coarse dark-brown 
sandstone in which the bases of the te bn et 


genus Pachypteris. Tt is, however, a true 

name of “maxima” being inappropriate, I have Feast) it 

diana. 

9. Orortents Lanceotata, Bean, MS. PI. VIIT. fig. 4. 

Frond tapering, contracting abrapty at the apev; leafs Tong and 
slender, patent, slightly deflected, their apices acute, 

‘The long and slender leaflets of this species are not unlike those of 
the upper portion of the fronds of Zamia gigas. "They hee 
and shghtly curving downwards. It is po ee the species 
(pl. 2. fig. 4) in Young and Bird's ‘ Geology of 
10. Ororrenrs onarntea, Bean, MS. PI. VIII. fig. 5. 

Frond very long; leaflets cunciform, oblique, their bases expanded 

‘apices subacute. 


A very fine example of this species, two feet in length, was ob 
tained by me some years ago, and placed in Mr, Bean’s museum. 
Tt is now in the British Museum, 


and slender ; leaflets nearly circular, of wniform size, ox- 
eae i pa tatllpanifene yc told with 
or four stronger veins interspersed ordinary ones. 
This very distinct species cannot well be confounded with any 
other. The small, ly led, and almost erect leaflets dimi- 
nish but little from the base af the frond until the apex is nearly 
attained. The veins are not uniform, but consist of three or four 
cipal numerous intermediate ones. It occurs in a hard sandy 
shale 200 fect below the Millepore-bed. 





Sphenoptris nphrwcarp, Sunbury in alo L think, Sphonptria a 
pata, he ee ae 2 
18, Semexormass sooesra, Bean, MS. PL X. figs. 8a, 95. 
Frond pinnate; pinncr elongated, equal, ‘pees zevaniee shee ey 
IT ty Carachie, littnale, auackat entire bases dobea 
obtuse, often confluent, obscurely crenula bee nerves bi= 
or tri-fureate, widely spreading. 
_This vory distinct species is remarkable for its straight elongated 
the pinnules of which are not in the least attenuated for 
of the entire longth of the pinne. ‘Tho frond appears 
to have tapered gradually to a long, slender, and delicate apex. It 
is very abundant in a seam below the Millepore-bed, and occurs, 


although sparingly, at Gristhorpe. 


14. Senexoprenrs Jvorerr, Ettingshansen. Abhandlungen der k. k. 

geologischen Reichsanstalt, tab. 4. fig. 5. 

Notwithstanding its occurrence in a stratum so much older than 
the “ Wealden Periode” to which the above author refers this species, 
I cannot distinguish any Yorkshire examples from the specimen 

‘and described in the work quoted. It and Peoopteris poly- 

(mentioned below) appear to be associated in Germany with 

ic digitata, Brongn., and other well-known Yorkshire Detitie 
species, 


16, Nevrorrenis ancvra, Lindley. Pl. X. fig. 4. 
‘The drawing represents this Plant, as I haye lately found it, party 


Ro 
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Scythe Fh tw 
among forest ferns, approaches near to the recent ferns 
ona 


}. Pecorrents rovypactyza, Goepp, Pl. XI. figs. 1 @, 16, 


a Abhandlungen der k,-k. 
talt, tab. 5. figs. 1-7. 

Yorkshire examples of this elegant species agree so well with the 
figures and description of German authors, that I cannot, notwith- 
RRB ae, (68 fn he coat ok Pee a fugleri) their occurrence in 
a.stratum so much older, refer them to any other species. ‘The ex- 
ample figured (the first I obtained) is finer than any which have 
subsequently occurred, although it is now by no means rare. Tts mode 
of fructification allies it with Polypodites rather than with Pecopteris. 


17, Puxxsorrnis propmava, Lindley & Hutton, sp, 


Pecopteris propinqua, Lindley & Hutton. 
Pecopteris crenifolia, Philli 
Phlebopteris wivides, ena 
"See oeted Brongniart. 
a ae ‘& Hutton. 


Hone polypodioides, 


‘An examination of the original cimen of Preoptris 
Lindley d& Hutton (Fossil Flora, p.110), now in the bh 
Muscum, under an ordinary pocket-lens, at once shows that the 
undulations of the edges of the leuflets, relied upon as a 
character, are merely the wor jogged edges of a depouperated 
Procisely the same appearance is given to the of Peeples 
crenifolin in Phillipa“ Geology of Yorkshire’ (pl 8, 8g 11), and 
from the same cause, as an examination of this type also shows, 
But Lindley and Hutton incorrectly refer i 

ides, the venation of which is quite 
species under consideration, there being in 
treols, end tho worl bebe placed at tho of a short nerve, ns 
is shown with tolerable accuracy in their figure of the magnifled 
(pl. 60, fig. 2). Much confusion has been ereated by Lind 
te end Hutton having adopted tho gpeciflo name 

‘Brongniast’s ‘Prodrome’ for a species which his proved 
to be quite different from their species, and which the evidence of 
many specimens etal to have been the same as their Phiebo) 
contigua, as they conjecture, Notwithstanding the 

ences to which ie pre Phiebopteris contigua again is fs the 
en condition of Pecopteris propingua or P. crenifolia. 








in P, contiguar, the sori are externally to the areola; and the 
other for species, like the following, in which the sori are placed in 
the centre of the areola and close to the midrib. 


19, Fucorpes mnsctus, Bean, MS, Pl, XI. figs, 3.4, 3b, 
Frond ing, somewhat fan-shaped, erect, dichotomously branched ; 
i ese lee omer pte beg 
ing lobes which are obtusely pointed, sometimes truncate, a cluster of 
veina forming « midrib from which spread numerous ones. 
ification in one oF more rows of ovate vesicles, i inthe 


‘Tho fronds of this species are broader than. those of Musvides 

and are not incurved. It is only in finely-] - 

Saons that he venoion aad fructidcation an be obeerrod.” ha 

example figured is from tho beds at Cloughton Wyke. It occurs 
also at Gristhorpo, 


EXPLANATION OF PLATES VITI-XT. 
Tlustrative of the Oolitic Plants of Scarborough. 


5 afrond, 
is Woodwardii; portion of a leaflet, magnified 3 diameters. 
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Puss X. 
Fig). Oi atte dP carne te fort the ata 
2 Sorin } portion of a frond, natural sise, 
modesta : desta: 6, portions of two fronds, natural sso; 4, leaflet, 
4 Newrdbers engutey por portion of a frond in fructification, natural size. 


Puare XL 
ig. 1. Pecopteris jla: a, frond and rachis, natural size; 6, leaflet, 
me diameters, 


3 Roker take, natal sos portion of » talon in 


fruit, natural size, 


ee 
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DONATIONS 
To THE 


LIBRARY OF THE GEOLOGICAL SOCIETY. 
From July 1st to September 30:1, 1863. 


I. TRANSACTIONS AND JOURNALS. 


Presented by the respective Societies and Editors. 
American Journal of Science and Arts, Second Series. Vol, xxxvi. 
No, 106, July 1863, From Prof, B. Silliman, For. Mem, G,S. 
J. Hall_—Observations on some of the Brachic s, with reference to 


gE setae Facts and ‘Con cio 1 eaen to Fadl 


GJ, Brush-—Diseovery of Childrenite at Hebron, in Maino, 122 
Tyel'sGeslogiealevidea Ericka of Man, noticed, 125, 
TE Owen Fetal Hemains of a Long-tailed Bi (drcheoplerye ma 
‘ervrus, Ow.) from the hie Slates of 
J. Lea's ‘Observations on Unio noticed, 199, 

Tron from 132 


Anthropological Society of London. First List of the Foundation 
Fellows. 1863. 


Assurance Magazine. Vol. xi. Part 2. July 1863. 


Athengum Journal. Nos, 1862-1875, 


Notices of Meetings of Scientific Societie, ko, 
Remains at Abbeville, 19. 


i AB "noticed, 08, 
a 


= 


al 
St ‘DONATIONS, 


Athenwum Journal. Nos, 1862-1875 (continued), 
W. B. Dowkins,—Flint balonate 154, 
W, ©. Trovelyan.—Bones in Drift, 178 
8, H, Exmens,—Preservation of extinct animals in 
Paoptormymeninep mri mek ni ai ny A 
Basel. Verhandlungen der naturforschenden Gesellschaft in Basel. 
‘Theil 3. 1563. 
A, Miillor—Ueber die Wiesenbergkette im Basler Ji 
He Bitineger etree ete "Elastsioe dor foodie end 628 
? 
Bombay Geographical Society. Transactions. Vol. xvi. Jane 1860- 
December 1562. 


G. Le Grand Jocob,—Alum-mines of Murh, Kutch; and of changes 
ffeted 18d by « soic af Bartle BO. , 


Boston Journal of Natural History. Vol. vii. Nos. 1-3, 1859-62. 
C._A. White—Geology and Palwontology of Burlington, Towa, snd 
its vicinity, 209, 
7, Hall Nave species of Ciinokias-trops Man aril tareas aaa 
the Mississippi Valley, 261. 
Boston Society of Natural History. Proceedings. Vol, viii, March 
1861-May 1862. 
8 identity of the ie i, 
A OEE Gedionts lest: Beste 
SMe oscemece of oer ffi a Tinie, Misch 


WiShtcrond Catalogu of tho loaf the Masel 
cies Alani 
Aa A. Hayee-_ Occustinco 0b Sisatiy> DeSicita see aa 


uperior, 62, 
J. meget teense A oe Carboniferous Rocks of = 86. 


233. 
nies ‘aconie and Lower Silurian Rocks of Vermont and 
N. 8 Shaler.—Geology of Anticosti Island, Gulf of St. 285, 
©. A. White and R. P. Whitfield. —Observations 
the Mississippi Valley which have been rondo ane the Chemnng 
Group of New York, together with deseriptions of mew species 
Peds Bea tndvane Matieor Burlingtou, Towa, 289, 


—. — Vol ix. April 1842-February 1868. 
©, A. White, Description of new specie of Fouls from the Devo- 
‘snd Garbotliecous Rocks of Mississippi Valley, 8. 
J, Marcou—Observations on the Terms “ Pénéen,” “ Permian,” and 


"33, 
J.8 Newbery. Surface Sho Basin of te Gave ay 
Of ts Commies sppetsted the Frozon We 

1, Vermont, 72, 





DONATIONS. 85 


Boolon. Constitution and Byo-laws of the Boston Society of Natural 
History, with a list of the Members, 1855, 


Proceedings of the American Academy of Arts and Sciénces. 
Ya. Y. pp. 385-457. 1862. 


—. —. Volvipp.1-96, 1862, 
E, Hitchcock. Supplement to the Ichnology of New England, 85, 


7 EN rarer of the 
Thirty-second Meeting, held at Cambridge, 1862, 


Preliminary Report of a Committee Settee 
‘ical Composition of tho Granites of Donegal, and tho Minerala 


Associated with them, 163. 
W. R. Birt—Group of Lunar Craters imperfectly represented in 
a Thomaot Th Buildings and 
I. —The Disint ition of Stones ex] in 
otherwise to TAtmosphets Tnfiuence, 8. tks 
7. L. Phipon Analysis of tho Diluvial Boil of Brabant, 2, knows 
as the Limon de la’ Heabaye, 53. 
J. B. Jukes —Address to tha Geologieal Section, 54, 
Allman —Esrly stage inthe Development of Comatula, and its Palm~ 
onto! 
DT. Agel Bi ey s Sehat nd thelr relation to Coal, 00. 
_ ituminous in lyania, with some 
on the Brown Coals of the Denbe oe : 
Godwin-Austen—Glacier-phenomen of the Valley of the Upper 


Tndus, 67. 
A. Carte and W, H. Buily,—New species of Plesionaurus from the 
Lins near Whitby Yi Yorkshire, 
7. Extinct Volcano in Upper Burmab, 09, 
i. Bonney —Flint Implements from Amiens, 
J. Crom or Artesian Wells at Norwich, 70. 
Danboay—Flint Liaplemente from Abborillo und Amsicns, 71. 
Eruption of Vesuvius, 71. 
wi B, Dawkins.—Wookey Hole Hysena-den, 71. 
Dingle—Flint Instruments from North Devon, 72. 
Boul Flint Instrumenta from Hoxne, 72. 
Foot,—Geology of Burren, county Clare, 72, 
Fritsch.—Models af Foraminifera, 72. 











R, Harkness.—Skiddaw-Slate Series, 72. 
JG. “pce apm Sea-l eal end Beach uses Fort William, Inver- 


ness-shire, 73. 
W.L. Lindsay.—Goology of the Gold-fields of Otago, New Zealand, 7. 
of the Gold-fields of Auckland, New Zealand, £0, 
©. Moore.—On the Palwontology of Mineral Vei 
pea fay of one ‘Veins in the Carboniferous Lime= 


Contributions to Australian Geology and Paleontology, 83. 
©. W, Peach. —Fossils of the Boulder-clay in Caithness, &3. 
——.' Fossil Fishes from the Old Red Sandstones of Caithness, 85. 
W. Pengelly—The Correlation ofthe Slates nd Limestones of Devon 
ith the Old Red Sandstoues of Scotlund, &c., 85, 
nA Roalwin Gilde -bearing Strata of Merioncthehire, 87 
CB Rose, Mammalian Remains from the Bed of the German Ocean, 





on) 


| 
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ella Aneiaiin te behest ae Report, 1862 
IW. Salter — Identity of the Uppes, Ol Bes Senate the 
(tho Marwood Beds of Murchison and Sedg- 

ja Srand of the Me and Lower Old Red with the Middle and 


‘Search for Flint Implements in a cave called 
‘the “Oyle,” near » South Wales, 95, 
3a —Oause Ditforence in the State of Preservation of 


— So" Coeertie Src As nd Natl grow Rossy 
wis. 4 Symonds.—Sontes of the Labyrinthodon, from the Keuper 
ok Sapna pas ea 
Caleutta. Journal of the Asiatic Society of Bengal, New Series, 
No. 116, 1863. 
3. F, Blanford.—Dr. 's collection of Fossils from the Spiti 
Sea ne Mico ian Te 


Cambridge (U.8.), Memoirs of tho American Academy of Arts and 
Beene. Ney orien, Volvit, Part 2. 1863, 


Canadian Journal. New Series. No. 46, July 1863, 
Notices of Me of Scientific 
a fetings ¢ Soslates, He is oe 
Canadian Naturalist and Geologist. Vol. viii. Nos. 1-3. February- 
Tune 1863. 
i bi Dawson. —AA-breathors of ti Goal Prin (8 Hira Heid 
6 
T.Stinry Humt—Gold Mines of Canada, and the manner of working 
em, 

E. .—Parallelism of the Quebec with the Llandeilo of 
Ze ee Oba? wat Calon Fone 
ions, 

of of from 
py bemcsintin, of 0 aw species base the Trenton 
Tnternal Spiral Coils of the Genus 
T-F, Whiteaves— Land and Freshwater M een bareeteneds 


eer | bes Groap, 95, 210 
Ege em sf the Foal Elephant foend ta Canad, 


BTiS es ag te ce 175, 
es Mincralogia! of 


1 neg gave at tie 





Chemical Loe Ser. 2. Vol. i, Nos. 8 & 9. 

oe Bociety, . August 

oe Ca, Vol, vi. Nos, 131-144. 1863, 
aot ee 


Re oe * South Stafford~ 


fala Tae pa me Tune-October 1863. 


AoW tues Natu he River Atmacons noticed, 856, 
L. Roove's ‘ Conchalogia Tconice,’ noticed, 380. 


Pr Repeat ate Fo. iar Ors Année 1862. Vol. 


—_— esos omnis ng nn Deuxiime 
Bér. Vol.x, 1863. Section des Sciences, 


Dresden. eee 
Isis zu Dresden. Tangiaa 1802, 1863, 
A. Stitbel—Mittheilungen aus Toskana, 40. 
ie Zap ere Nai ‘Vietoria, 53. 
nous Naturgeschichte von 
HB. Geinita.—Metooreisen von Sarepts, 125. 
her ero Crate ate 


bg DONATIONS: 


Geologist. Vol. vi. Nos. 67-69, July-September 1863, 
Notices of Meetings of Scientific Societies, &e. 
8. J. Mackie. New epeciee of Hybodua from the Lower Chalk, 241 
late) 
A ‘in Potsdam Sandstone, 247. 
J. its on Dover Cli 281 
og compe rote 
E. Suess.—Former Connexion between Northern Africa and Southern: 


‘Europe, 299. 
J. R. Lorenz's ‘ Physical Condition of the Gulf of Quarnero,’ noticed, 
303. 
8. J. Mackie—Mr, Ruskin's Lecture on the Savoy Alps, 821 


af SW dodoward.— Eohinothuri lors «new snd anomalous Ichino- 
derm from the Chal of Kent 827 (plate) 
8. J. Muckie-—Classied and Stetigraphical List of Fossil Mam- 


Conapotlcnce, 248, 208, 390; Notes and Queties, 266, 811, 91. 


Giessen. Zehnter Bericht der Oberhessischen Gesellschaft fiir Natur- 
und Heilkunde. 1863. 


F, Wenckenbach.—Beschreibung der im Herzogthum Nu der 
“naferen Laka tnd am hein euetoonden Engage, 66 (8 plates). 


Intellectual Observer. Nos. 18-20. July-September 1863. 
Notice if Meetings of Scientifi erik 
GE. Roberta —Cave of Beams 20 
8.M. Saxby —Beachs -pebbles, 
J. Prestwich.—The Section Pat Moat Quignn and the prey aaa 
ny of gone of the Flat ‘Tmplements found 
J. ©, Moore.—Tertiary Shells of Jamaica, 65. 
J, Jones,—Colummar Fasalt of Pouk Hill, South Staffordshire, 98, 
‘A. 0. Mackenzie.—Albertite at Mountgerald, Scotland, 145, 


London, Edinburgh, and Dublin Philosophical Magazine and 
of Science. 4th Series. Vol. xxvi. Nos, 172-174. Taser 
tember 1863. From Dr. W. Francis, P.GS, 


W. Crookes.—Discovery of the Metal Thalliam, 5, 


London. Ray eek List of Officers, Local Secretaries, and Sub- 
scribers for 186; 


London Review. Vol. vi, Nos. 157-170, 1863, 


Notices of Meetings of Scientific Societies, &e, 
Man in the Pliocene, 27. 
‘The British Association at Newcastle, 264. 


Longman’s Notes on Books. Vol. ii. No, 34. August 31, 1863, 


Lyttelton Times, Vol, xix, No, 1084, April 1, 1868. 
J, Haast.—Discovery of a Favourable Pass to the sea above Lake 
Wanaka, 8, 


= 


Manchester Geological Society. Transactions, Vol. iv. Nos, 8 & 9. 
Session 1862-63. 
Bromall—Drif-deposite nent Rainford, 21. 
'W. Binney.—Geology of Manchester, 217. 
1 Pte tld oo Hy Rog by He 2, 


and Smelting Magazine, Vol, iv. Nos, 19-21. July-Sep- 

tember 1863. 
> Grsaoche gv abesongeg couse Societies, &e. 
‘The forrelation between vgn the diretion of metallierous 


R. Hunt.—Mines, ont Miners of th United Kingdom, 26. 
funt.—! e 
of Calif, 87. 


Det. Adel Native Sul Sulphur in Corfu, 99. 
af Dolomite into Potstone, 100. 


‘Metamorphism 
Cae Ret ead ol other crystalline rocks, 105. 


Moscow. Bulletin do la Société Impériale des Neturalistes de Mos- 
cou, 1862, No. 1. 


Mish, | AUbandlungen der Math.-Phys, Cass dr. bayer, Aka 
emis dor Wissenschaften, Vol. ix. Abth, 9. 1868, 
A. Wragner.—Nene Beit Dee eats Fauna 

ides fschen 65 (6 plates). 
aoe 2 St each 
chee Abtheilung, 611 (6 plates) 

——.. Sitrungsberichte der k. bayer, Akadomio der Wissenschaften 
‘mi Miinchen.” 1863. "Theil 1.” Heft ii. 


Giimbel acho Banaskungen ber. das Vorkommnen en 
intro tligea Fe Spathes am Wilsenberg in der Oberpfals, 


New York. Annals of the Lyceum of Natural History of New York. 
Vol. viii. Nos, 13-16. December 1861-February 1862. 
R. P. Stevens.—Extension of the Carboniferous System of the United 
States, so as to include all true Coals, 414, 


—, Proveedings of the American Geographical and Statistical 
Society of. Voli, Nos. 1-3. 1862-63. 


Paris, Bulletin de la Société Géologique de France. Deuxiéme 
Série. Vol. xx. f.13-30, June and July 1863, 
J. Gosselet.—Observations sur Vige du caleaire de Blaye, 193, 
Ye Hon —Systéme Bruxelien, 18 
La, péssnce dune varisé de coniite altéréo dans Tea 


DeVeroel"Lguemee EAE Vilanora fale ‘Manual de@eologia 
A 


-Les silex travaillés trouvés dans ‘brtche | 
toute & Vallines (Loiret-Chet) 20, 


| 


90 ‘DONATIONS. 
Paris, Bulletin do la Société Géologique de France, Deuxitme 
Bérie, Vol. xx. 1a ent 


1. Bbray. de Vétage albien des départements de 
ents de la Haute-Marne, de In Mouse et des Ar 
tr ioer Cato Slope pale 

Dewalque—Puits artésien 235, 
bed Fossiles siluriens de i] prs Gembloux (Belgique), 
Marquis de Vibraye-—La note do Poonam te 
is de Vibraye—La <iiear a 
son mémoire sur 1a de Ja sur 


Dea abe Aalienda d 
Hac wstesihs du bs tala nren See BE Ja lune, 
‘A, Laymatia-—Enqulene atopacstinns, 46 1a Solleeis At Aaa 


-Patimior Sur Fs géologique du département doa Manche de 
G. de Mortillet'—Les coquilles terrestres et d'ean douce des anbles 
bayer assigns dos enetoon dla Verglitg tn), 
F. Gerdgin—Ten,covernte da Lisra ot a ives Rea 


E, Benoit—Les as dans Vater et sur Te pourou da 
Sure méxidional, 321 (pla 


ota csc ede ee a 


C naan “pbs eatiaon of quutocnsisea a 


late). 
ine Aaa e do evizos de bee 208, 
Sega Tee aeronceigye des ‘entre fen 
Hijeace vivant 
D Opal alg Raum dun mine de M le 
alesize parbonitira dts Belgique ot da Flataad 
Mengy.—Sur tela toma terrain ertac du Mii 410 
H. Coquand.—L existence des assises i Anoae contorta dans les dé- 
‘fteay es tonaia fureoigue {do Jo Loire ot 
— jue da mt sur 
‘os Gitlovations dea enriegat 20 Saint (aig L. 


Griiner Réponse i la note ci-dessus de M. 

De Chancourtois,—La carte péologique de 1a Hudto-Mame par fou 
‘M. Duhamel, 465. 

Calland.—Sur le caleniro de Jouy (Aisne), 473. 

Payen.—Sur divers fossiles tronives aux environs de la Basse-Terrs 


Guadeloupe) pep: a7 475. 
ip Stee rade primordiale anx environs de Hof, en Bavidre,478, 
——., iste des Membres do la Socidté Géologique de France au 1** 
Mai 1863. 
Photographic Journal. Nos. 185-137. July-September 1868. 


Quarterly Journal of Microscopical Science. New Series. No, 11, 
July 1863, 
Notices of Mootings of Scientific Societies, &c. 





———— 


DONATIONS, 91 
ees Sayre 1363. 


of Scientific Societies, &c, 
Bret A 5 piiclogyi, noticed, 32, 


of the Betish Associati yas 226, 255, 286, 918, 848, 382, 
inh Anmoition 1 220,218 945 
Lieber’s ‘ Labrador 315. 

8. V. Wood's * rly re I 


Royal Geographical Society. Proceedings. Vol. vii. Be i 1863, 


Soe Wailacos-Phyrtcal Geossohy of the Malay Archipelago, 206, 
Royal Hartieultnral Society, Proceedings, Voli, No.7. July, 


Royal Society. Proceodings. Vol. xii. No. 56. 1863, 


Ww. B. »—The Fossil Human Jaw-bone recently discovered 
in the Gravel near ee 524, 
LO. -—The Direct Correlation of Mechanical and Chemical 


J, Herschel.—Rem: Report on Mr, Hopkine’s Paper 
Won the Thetay of the Motion et Glecons” Bite neg 


§t. Louis, Transactions of the Academy of Science of. Vol. ii. No.1. 
1863. 


G, C, Swallow,—Descriptions of new fossils from the Carboniferous 
‘and Devonian Rocks of Missouri, 81. 
Pw oss es Iv known fossils from the Pri- 


Zone (Potsdam Sandstone and Caleiferous Sand group) of 
Wisconsin and \ Pe) 


H. an Ropar iy Utah, 114, 
Bef Shummard—Verteal Section ofSitaian Strnt of Cape Girardeau 


Geant, Wi 
TL Ep Lower Carboniferous System as developed in South- 
linois, 168, 
Society of Arts. Journal. Vol. xi. Nos. eed 1863. 
Notices of Meetings of Scientific Societies, 
British Assocation for the jihmaergy Science, 500, 661, 677, 


G Bower’ Pefofoam Gas, 617, 
A. File—Gns trom Cannel and from Coke, 020, 


Goldin the lala 
Gold in the Hudson's Bay Territories, 692, 











92 ‘DONATIONS; 


Il. PERIODICALS PURCHASED FOR THE LIBRARY. 


‘Annals and Mogazino of Natural History, ‘Third Seties, Vol. xii 
Nos, 67-69. July-September 1863, 
Notices of | ‘ings of Scientific ties, ke, > 
W, Parker and, E Jonen Nomenclatar ofthe Foraminifers 
iy 


Leonhard und Geinits’s Neues Jahrbuch fiir Mineralogie, Geologie 
und Paliontologie, Jahrgang 1863. Hefte 3 & 4. 
HL Pauly.—Ueber Minette und Glimmer-Porphyrik vorziiglich im 
diene 267, 418 (plate). 
ow. Giimbel.—Ucher das Alter der Miinchberger Gneiss-Grappe, 
F. Roemer.—Ueber Vorarbeiten zur Herstellung einer geologischen 
‘Karte von Oberschlesien, 334, pi 
HL. B, Geinitz.—Beitriige zur Kenntniss der organischen Ueberreste ia 


* 
dee ber dea Namen Dyas, 385 
0. Sipe ber Surten van Pr opr el ‘Fowehinin und die in 
ihm yorkommenden 
Lelio Notion af Books, Minerals Gcalogy, and Foul 
L'Institut. 1™ Section, 31° Année. Nos, 1534-1539, 1541 & 1542. 
—. 2 Section, 25" Année, Nos, 320-931. 


Paleontographica, herausgegeben von H. yon Meyer, Vol. xi, Liof. 
1&2 June and July 1863, 


‘Von der Marck.—Fossilo Fische, Krebso, und Pflanzen ans dem Plat~ 
tenkalk der jingsten Kreide in Westphalen, 1 (14 plates), 


IIL, GEOLOGICAL AND MISCELLANEOUS BOOKS. 
Names of Donors in Tatics, 


Abich, H. Sur la Structure et 1a Géologie du Daghestan, 1862. 


——. Ueber cine im caspischen Meere erschienene Insel, nebst Bei- 
triigen zur Keuntuiss der Schlammyulkane der caspischen Region, 
1863. 


Barrande, J. Correspondance relatif A la faune primordiale en 
Amérique. 1862. 


—. Existence de la faune seconde silurienne en Belgique, 1862. 


Biedermann, W. G. A. Chéloniens Tertisires des environs de Win- 
—thur, ‘Traduction frangaiso par M, Octave Bourrit. 


— .. Petrefacten ans der Umgegend von Winterthur. Zweites 
ft. Die Braunkoblen von Elgg, Anhang: Hyainailouros Sul- 


_ 1863, 
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Damour, A. Observations recueillies dans une traversée d'Europe 
anx Antilles, Observations faites 4 la montagne de Ja Soufridre 
Ge do la Guadeloupe). 
Dana, J.D, On Cophalization, and on Megasthenes and Micro- 
sthiones, in Classification. 1863. 
Delesse et A, Laugel, Revue de Géologie pour l'année 1861, ii. 1862, 
Desnoyers J coBdpanse ides Objections fits an wujo des stron ot 
eereeeek ree ioe cemerani Se de Mammifores fossiles des 
cesar hr eesd 1863, 


Deville, C. Ste-C. (egy Mop mphrs erp toy 
Ta mer des Antilles, du golf du Mexique et de Ia portion voisine 
de Yooéan Atlantique, 1852. / 


——. Deuxidme note sur les discordances qu'on observe entre les 
incatins de ders thermamdtres Aart ot hombre 1861. 


Dixitme ct dernitre lettre & M. Blie de Beaumont sur les 
~Gilnomtnee deopity do tals betonale 1856, 


——. Donzidme lettre. 1862. 

——. Treiziéme lettre. 1862, 

—. Quatorziime lettre. 1862, 

——. Eruption du Vésuve, 1861. 

—. Essai sur In Répartition des Corps simples dans les substances 
minérales naturelles, 


— Mémoire sur les Emanations voleaniques. 1856. 


——. Note relative a examen analytique, fait par M, Jules Lefort, 
ine cae ved du Ropeontoetl, ot de divers. produits de conden 
sation des voleans de 'Italie méridionale. 


—. Notice sur la Théorie de l'Aci¢ration, a 


—et F.le Blane, Emanations gazeuses qui accompagnent acide 
dans les Soffioni et Legoni de la Toscane. 1857. From 

Df, Ste-C. Deville, 

— F. le Blane, et F. Fouqué. Sur les émanations, & gaz com- 

FPeatiiten al be’ scnk dcisppses dou flenarée do la lntu'de 1794 & 
fat Greco, ors de Ia dernisre. éeuption da Vesuve 1862. 

From M, Ste.-C. Deville, 


—. —. Denxiéme communication, 1863. From M.Ste.-C. Deville. 
— ct H, Bie.-O. Deville, Sur les émanations yoleaniques des 
‘Champs Phlégréens, 1862. 


Dewalque, G. Note sur quelques points fossilifdres du caleaire Ei- 


od ‘DOWATIONS. 

Dewalque, G. Observations sur le terrain anthraxifire de la Belgique. 
jardin. Lag eimai ee a 

oe Stir ed ire tage he A couches 
cng le rpm tele ‘M. Nyst. hon it 
H. Nyst, For. Corr. G.8. 


Erdmann, A, Sveriges geologiska Undersikning. Nagra ord till 
upplysning om Bladet * Westeris" af Y. Karlsson, 1863. 


—. ——. —— Bladot « Arboga” af Elis Sidenbladh, 1868. 
—. ——. — Bladet « Skultuna” af 0, F, Kugelberg, 1863. 
—. —. — Bladet “Sickertelge” af A. E, Térnebohm, 1863. 
——. ——. — Bladet « Eekilstuna” af V, Karlsson, 1863, 


Graham, J.D. Report, co, Mason: su Scare aay ‘With a Map. 
Second edition, 


King, W. Synoptical Table of Aqueous Rock- chiefly British, 
img nth odefeperpaton dco quent 
1 


Liebig, J. F, von, Rede in der éffentlichen Sitzung der k. Akademie 
der Wissenschaften am 28 Marz 1863 zur Feier ihres einhundert 
und vierten Stiftungsteges. 1863, 


Mackie, 8. J. Thoughts on Dover Cliffs. 1863. Fvom Prof. J. Ten- 
nant, F.G.8. 


Mallet, R. Determination of Volcanic Temperatures. 1862. From 
W. Whitaker, Esq., F.G.8, 


Martius, 0. F. P. von, Denkrede auf Joh, Andreas Wagner, 1863, 


Mayer, C. Liste par ordre atique des Bélemnites des terrains 
rurassiques, ct diagnoses des espéces nouvelles, 1863, 


eesies A, Sur les phénoménes conséentifs de Ia dernidre ero 
‘Vésuve, 


Memoirs of the Geological Survey of Palicontologia Indica, 
TI. The Fossil Flora SE Ea dial Bese ee, Refoatel fla Heo 
gal. Parts 4 and 5, by T, Oldham, and John Morris, From Dr. 
L, Oldham, F.GS, 

Meneghini, G, Descrizione dei resti di due fiere trovate nelle ligniti 
mioceniche di Montebamboli. 

——, Sugli Kchinodermi fossili neogenici di Toscana, 

Morris, J. Geological Notes, prepared to accompany a’eoloured feo 
Hi Section of the Earth’s Crust. srom W. Whitaker, Bog., 
FG, 


Morton, GH, The Geology of the Country around Liverpool, 1863. 


= 


Murchison, R, I. Address to the Royal Geographical 
b Galiveral ab the Anstveran’y Mesteg on the ote 
1863, 1863, 
Cepia ‘Beitrag ur Kenntniss der Schrammen in Finnland. 
es ee oe area ailing Sao 


— 
ietleecace qpelrocs recherehon paldontalogiquse fit, anx 


—. Notice sur une coquille du genro Cyrine extraite du puits 

wiésien WOstende, "1889, z 
Rapport sur la découverte d'ossements fossiles, faite 4 Saint- 

~Wieolas, on 1859. : 

—— + Le Hon, As i suceinctes de quelques nouvelles es- 

pbces animales et végétales fossilos des terrains tertiaires doo’nes 

des environs de Braxelles, 1863. From M. H. Nyst, For, Corn.G.S. 


Palmieri, L, Sur les secousses de tremblement de torre ressenties 
oa SS pendant les mois de décembre 1861 et 


nary Heer, On the Lignite-formation of Bovey 
1863. From Miss Burdett Coutts. 


Pia Wt Public Works in Pernambuco, in the Empire of 


Perrey, A. Bibliographie Seismique. 1863, 


—. Note sur les tremblements de terre en 1860, avec suppléments 
pour les années antéricures. 1862. $ 


—. Propositions surles tremblements de terre et les volcans, 1863, 

C, The Geographical Distribution of Animals and Plants. 

rated Stats Exploring Expedition during the years 1838, 1880, 

* 1540, 1841, 1842, under the command of Charles Wilkes, U.8.N. 
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‘The following communications were read :— 


1. On the Connetarton of the Oxso0cuxn Durosms of Buxore, 
Nourmeny Gunwaxr, and dhe Sour of Exaxaxn. By Herr Avouy 
‘yox Kawex, Member of the German Geological Society. 
[Communiested by F. E, Edwards, Raq. F.G.S8.] 
‘Exorssn geologists have lately become very much interested in certain 
Seitaaet ciocbtl who cottain paring Cools hitherto ‘tmcuown 
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Colwell Bey ant Whitedif B Se ie Oe 
The Middle Oligocene Fintona 
tinent ; in France the “Sables de Fontainebleau” are well known 


Professor . M.de Koninek many years ago, and M. Nyst 
more revontly, have described tho fossils of the Hupelmondo Clay of 
Belgium. Ray , or Clay with Septaria as it is 


seribed in another paper read before the Royal Academy of Berlin®. 


castward, we find numerous fea where Middle 
Oligocene mes su to the Lower Oligocene, 
as in the neighbourhood of Gemeyice Magte , Cathen, Berlin, 


rally the Middle Oligocene is developed as a dark 
fearing then true marine fauna dentoal with Sete 


has’ been considered the Bird 
sry ce ee at of he 
Sin tha Mayenoe Basin, the Rapelmonde Clsy wes discovered only & 


a ee ne oes Sialic faa "Bericht der K. 
‘Preuss, Akad. der Wissenschaften zu ‘Berlin. Aus dem Jalre 1854, p, C40, 


| 
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fewyears since by Mr, Weinkauff *; and ProfessorSandberger considers 
for are ant of Woah, &o., ms ths lowes jand the clay 


authors, ote Me caliber tls Nevck of Goes tei 
near Salli ep a en gnentn  t  ih al 
near Magdeburg are seen in superposition to the clay with 
Deshayesii. We are obliged, therefore, to consider the di 
these two fuunas us caused only by a difference of 
Ite —afinece nthe depth of these, ‘indicated 
the difference of the lithological structure,—and for this reason 
cannot divide, generally, the Middle Oligocene into two periods. 
_ Mr, Edwards, whose complete knowledge of the English 


tho identity of the Mayence and Belgian freshwater 
those of the Isle of Wight, and I haye no doubt that 
besides the great number already considered identical, a 
number common to the three localities. The freshwater beds of the 
Mayence Basin and of Belgium will therefore probably form 
aisle Oger, wel ats Ch Spee it wall 
be decided only thea, where we are to place the Bembridge series 
and, with it, the Paris freshwater beds, which until now have been 
considered to belong to the Lower Oligocene. 

Ono of the best reasons for accepting Professor 's Oligo- 
cone” is, I think, that between cach of his four plein 
to have been great general changes over all Europe. The marine 
beds of the Eocene period in France and England are mostly sne~ 
ceeded by freshwater beds; sometimes the Oligocene beds do not 
forist ot all, whoress thoy aro tho lowost ‘Tortary strata over: all 
Germany, from Brunswick to Kinigsbergt, Miocene formations 
do not exist in Ei su bo te Deh ot Rae in Belgium } 
and in Northern they occur very near the coast; but, 

in 
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where the Oligocene is wanting. The Pliocene, again, is 
in, the last-named countries and in the North of Germany, while 
the coast in Belgium and France, and ocours also in England, 
* Bee his “ Septarien-Thon im Mainzer Becken.” Neues Jahrb. 1860, 
ah on ‘eber dio tertiaren Ablagerungen im Kreise Krewanach.!" Zeit 
"der nat-hist agin Sor room tae ie 
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2. Ow the Lrassic Stuata of the Nurousovanoon of Brurast. By 





T trust the value of the present communication is enhanced by the 
attention I have given to the correlation of the Belfast beds with 
the members of the samo epoch, as detailed in papers read before this 

i teferred to above. 


are Palwozoic. 

‘The Northern Section is occupied by the Belfast Hills range, the 
basis of which is the Keuper formation, presenting a steep incline, 
from the shore and the River Lagan to a maximum elevation 

‘of 650 feet. ‘The New Red is surmounted by the Lias, Gault, Upper 
Greensand, Hard Chalk, and Basalt; forming a bold escarpment 
‘extending from Whitehond on the north-east to Lisburn, &., on the 
south-west, with an average elevation of 1000 feet. Numerous trap- 


* Seo Quart, Journ. Geol Soe. vol. xvi. p. 374, &e. > Ibid. vol. xvii. p. 483, &0, 
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The accompanying section exhibits the noral geological features 
‘of the Belfast Hills, 


Fig. 1.—Section from the River Lagan to Black Mountain. 
Black 





























Yrom Moira, 15 miles from Belfast, to Kilcorig, 9 miles south-west 
of Belfast, the ae meee are absent, the Hard Chalk 
lying directly upon the Keuper Murl, 
re ae Glen, 5 miles south-west of Belfast, the greatest deve- 
lopment of the Liassic series occurs, 

locality is referred to by General Portlock in his Report, 

07, tfvonting of the ection at Lianagry the beds of which are now 
Fientified with the Avicula-contorta zone, he says, “ Tt may be re- 
marked that the shaly taining Cardium striatulum | C, Rheeti~ 

‘Solange 5 but as 


the neighbourhood. In addition to tho specie ato reece 
T have found two others, 

It is interesting oy note the erent variety ok Hee neaeee 
that occurs in the Colin Glen Section of the Rhewtic series, 


“Tho section at consista of 
Pe > ssell piaclcaly of alternating beds of dark 


—————CS 
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Section of the Avicula-contorta Zone in Colin Glen. 
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‘Thickness, 
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‘eunopsis. 


Pecten Valoniensis, Mo- 
Axinus cloacinus, Avioula 
contorta, 
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106 
sis Se ete Woodburn, ten miles north— 
cast of Belfast. 





No. of 
‘Bod. 


omc 








The Avicwla-contorta beds are thus separated at Woodburn by 10 
feet from the Basalt, and 2 feet of this is composed of a breccia of 
granular saccharoid marble. The thickness of the Avicula-contorta 
series cannot therefore he more than the maximum thickness of this 
formation, as measured in Colin Glen, 

Here all the beds superior to this zone have evidently been denuded 
since the deposition of the Cretaceous strata, but previous to the 
outpouring of the Basalt, At about + of a mile in the direction of the 
dip of the beds the Upper Greensand attains its usual thickness; but 
‘the White Limestone (Hard Chalk) is only 20 feet thick. T find again 
the Aviewla-contorta beds, 7itatieinoas onl 


SNA catinletaly sesceDanieed by Sie,iaiuteneke 
4 Section at Wh 14 ils wrt of Daj raj Fron 
the base of the Hard Chalk, the — 

an undercliff of alij “vce wt White pate 
ee oe ele this undercliff the fol- 
Ibwing section is seen. difle reliance can be placed on any farther: 
measurements, from the very disturbed nature of the slip. 


‘Section of the Avicula-contorta Zone at Whitehead. 








ft. in, 
. Argillnceous Limestone. PORE: 
2. Black Shales .... +++. recten 3 : 
3. Compact Shales with Avinus ‘eloacinus and 

16 
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9. Stiff valcareous Clay . 
40. Back Shales with Planunope 
11. Fish=bed 
12. Black Shale 
13, Boft micaceous Sandstone 
14, Black Shales ...... 

Variegated Marls . 














HoMoHcouDp 


19 44 


f wea oomies 
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‘The zone of Avicula contorta is thus represented in this neighbour= 

hood by a succession of shales of variable thickness, alternating with 
limestones varying from 1 inch to 6 inches in thick— 

ness, with some soft sandstones in the lower part. The maximum 

thickness attained being in Colin Glen, namely, 21 foet 6 inches. 

In all the sections given, the Aviewla-contoria beds are seen resting 
on the Keuper Marls. There is no gradation ; the change is most 
marked—the red and blue marls presenting a striking contrast to 
the Black Shales above. 


Fossile of the Avicula-contorta Zone. 








Srnors. 


Locaurrus, 








Tchihyosaurus, femur and teeth ... 


Baurichthys 
Hybodus minor, goss... 
Nation Oppeli, Moore 

‘Trochus Waltoni, Moore 


Pecten Valonionsis, Dyfrance 

Axinus cloacinus, Quensted? 

‘Avioula contorta, Portfock 
Merian 


Cardium 
Modicla minima, Sow... 
Placunopeis alpina, Winkler 
‘Myophoria posters, Bronn 















* 



















|. Zone of the White Lias—The beds have a close resemblance to 


the variegated marls of the Keuper; and, but for the well-marked 


succession and the 


co of Cardium Khertioum, one would be 
very much disposed to refer them to that period. 
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sats White Lias in Clin aie nore Soa 


ft. 


econ 
oomon 





ea ae 10 0 
26 4 
The section at Cave Hill is complicated by the intrusion of a large 

trap-dyke (see fig. 2). have made out the following succession — 


Section of the White Lias at Cave Hill (above the seetion on p, 105). 








ft. in. 
1, Indurated Shales, fossiliferous ... 8 6 
2, Indurated Shales, unfossiliferous . » 1 





8, Tndurated Marls, exhibiting an cdlitic struc- 
fare, which disappears 6 feet from dyke: no 


4, Us Uae Got : 
5, Black Shales of Section, p. 105... 








Fig, 2.—Section at Cave Hill, 





[For the Explanation of the figures see sbove.] 


At some distance from the above section the following beds, in 
descending order, appear a8 resting upon the seme dyke :-— 


1. Gault. 
ft, in, 


» 810 
-0 2 


2, Marly Shales with the fossils of No, 1 in the pre- 
vious section ....,, 


3, Micaceous Sandstone ,..... 
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4. Blue marly Shales with sheipce 3 pe 
5, Indurated Shales 


‘Tho value of this section, imperfect as it is, is not to be under 
rated ; for its fossil contents, as well as the relations of the bods, in- 
dicate a newer horizon than that of the Avicula-contorta series. 

T have here to acknowledge the assistance rendered me by Mr. 
Charles Moore in the examination of fossils, especially from this 
locality, and also for some valuable suggestions that have determined 
me in referring the beds of this section, with their equivalents of 
the Colin Glen Section, detailed at p. 108, to the White Lins. 

‘The only other locality in which I have seen the White Lias is at 
Waterloo, Larne. There, groy marls, with dissominated calearoous 
particles, presenting an oolitic structure, appear below true Lower 
Lias, and surmounting black shales with Avicula contorta, 


List of Fossils of the White Lias. 
hata (ee) Cardinia (cast). 


Monotis 
om Rhwticum, Merian. Axinus concentricus ?, Moore, 
Modiols minima, Sow. — cloacinus, Quensted(. 
Myacites (casts of two sp.) ‘Arca Lycetti?, Moore. 


They have all been obtained from Bed No. 1 of the Cave Hill Sec- 
tion. Of these, Cardium Rhetioum, Awinus cloacinus, and Modiola 
minima are common to the White Lias and the Avicula-contorta zone. 

6, Zone of the Lower Lias, with Ammonites intermedius, the equi- 
valent ~Bucklandi zone,—The Lower Lias is absent from many 
in the neighbourhood of Belfast. It occurs resting on the 
Waite Lias at Colin Glen, and consists of the following beds (under- 
lying the Gault) :;— 

fe 


1. Black shales, unfossiliferous,....,..+..,4.44 16 

2. Highly calcareous marls with Zima giguntea and 
Ammonites intermedius...» 

3, Marls and ehales with Echinus-epinos and Mo- 
diola minima? y.csecccceseescaes 
(Trap-dyke 2 feet.) 

4, Alternations of shelly limestones with Ostrea 
iassiea? and Modiola minima . 
5, White Liss... ..sse04 











°° oF 


43 





338 3 





* Have these beds been mistaken for true Oolite, which is said to occur in this 
neighbourhood ? 


—— FI 
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‘The Beds Nos, 3 and 4 of the above section to 
ee eee should be referred to the Liss. 


‘This Ammonite is here replaced by A. pean hd 


(Portlock), 
List of Fossils from the Lower Lias, 
{[Thoee with the prefs C. ocour in Colin Gen} 
Veriebee of ©, Time bo. 
Pi as Ref rent teri a er , Volts. 
—— Turneri, Sor, ee) i 
Sohioth. OC. —— punetata, Sow, 
Nautilus siciatus, Se, G, Modiola cuneaia, Sow. 
sp O — malninn, Bow. 
Chemnitzia Blainvillei, Munst, 





‘Turbo paludinarius, Muna. Pholados “Ages. 
= ta tm Se 
©. Aricul inaguivalis? Unicardium cardivides, Phi, 
brum, 0. sp. icula relloxa, Sous 
og. cml aster, Sei Lingala Bean, Ph 
teu ow. Balloo nein oe 
Corbis unformin PA — raricostata 2, Quenat, 
Geeullea psionet Quen ¢. Stars awards, 
thombifera, 1. Hemipedina, 
@ Gryphics incurs, oe. Pentacrinus ul Mit, 
©, Leila rostralis, Gotdf. ‘Montlivaltia Chopuis 
©. Lima acuticosta, Ge a 
— antiquata, ‘Sow, 


‘This list. contains several species which are moro especinlly cha- 
racteristic of higher zones ; many of these, however, are rare. ‘The 
more common species are :— 

Ammonites intermedius, Dentalium minimum, Chemnitsia soe 
einctr Cardinia ovalis, Corbis bie uniforms Gryphea inourva, 

Gige’ fea, Ostrea irregulari Cudullan polenta, Valiente iodea 
Pe tjorinus tubereulatu vis Edwardsii. 

. | Distribution of the Liassic Rocks in the North of Ireland —The = 
presence of the Lower Lins, and to some extent its thickness, are 
dependent on the amount of denudation before the deposition of the 
overlying Cretaceous strata, or, in some cases, to denudation subse- 
quent to their deposition. This formation I have traced on the south 





= 
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of the co. Antrim from Colin Glen to Whitehead, also on the Currick- 
fergus and on the shores of Lough Morne; on the east, 


the NE, ‘and Lisnagrib; so that it oceupios « consider= 
able area in the N.E. of Ireland. ‘The last two localities axe men- 
tioned by Portlock. 


‘The zone of the White Lias and the Avicula-contorta beds pro- 
ably ocour in all eases below the Lower Lins, or even where a 
limited amount of denndation has occurred, removing only the super 
incumbent beds. The White Lias has beon observed at Colin Glen, 
Cayo Hill, and Larne. 

The Avienla-conorta xono T hare traced from Colin Glen to White 
head and Larne; at Lisnagrib and Derrymore it was observed by 
Portlock, 

Nores ow Srrcres, 
Destinos acesncvm, Strickland, 

‘This minute Dentalium was first described, but not figured, by Port~ 
Jock (Geol. Report, Londonderry, 143) as D. ton, a specific name 
preoceupied by a Dentalium figured by Goldfuss, 


bya to which species 
Portlock’s shell is not referable, 

in the ‘Geology of Cheltenham’ (1845, p. DO ae 
seribes, without a figure, the same species from the Lower Lins 
Cracombe as D. mininwmn. 

D. minimum T have found pretty frequently on the west shore of 
Ieland Magee, co. Antrim, I have also obtained it in great abun 
dance in the Lower Line clay-pits off the Leokhampton Hoad, Chel- 
tenham, ‘The Trish examples are leap carved and elongated and 


, Chapuis et Dewalque, Mém. Cour. par 
Thad Roy Bele ’t. xxv. p. 265, pl. 38. fig. 5, 1854. 
this Goal, now to British paleontology, has beeu determined by 
Itwas called od Cyclotitesgramdatua by Quenstedt, Handb, der Petref. 
50, fig, 21, 1862; but it is not the Montlivaltia granu- 
Bees of Biwards’ and” Haima 1851, which ‘is fore tho St, Conlon 
Beds, and which was originally described as Cyathophyllum granu- 
Tatum by Minster, 1841, and afterwards as Thecophyllia granulata 
by Dsigny in 1850. 
Mondlivaltia Haimei occurs at Jamoigne, in the Belgian Lower 


Lins. 

T have found it not unfrequently on the east shore of Larne s 
also at Waterloo, Larno; and it has also heen found by my friend 
Mr, Gray between Larne and Ballylig, on the west shoro of Larne 
Lough. pee the seers Museum are labelled Ballintoy, 


— 
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iptic ‘New Srzores of Mottusca, 
Be coed ¥sq., reas veal 
_ Csnosrs erpnoss, Etheridge, 
ventricose, especially above the 
on of te al td edt Me salt, erly 
of attatoat Lipid eeever @s tae Cala 
SEE tromcate“Ventvotanasjin tock poodech pitag taal 
a nearly circwlar 


nae well-defined but fis Or slealp sect concentrie strim. 
the outer abel, which is thin and papyrnocous, are Iongitu- 
inal or highly inclined slightly impressed rite; these are shown om 

the exposed surface of the right valve near the ventral margin. These 
Tines, from their direction, do not come directly from the limb, but 
appa fm aot he mil ofthe ontario eg of he dal 


— it 1. 14; inch, 
ae mens fe inch, depth ty length 211; inches, 


circular, quite distinguish C. gil from C. latior ; | 
the finely engraved concentric lines on the ventral 
shell, which so rapidly change their character from’ 
marked and elevated lines of growth near the umbo, 
it from any known species. ‘The deeper-seated vertical ribs on 
‘he sides (bonath the outer abel, whieh’ appeay tol berdlteotel 
obliquely or excentrically from the umbones towards the ventral 
margin, although esorabling cottain species from the Inferer Ooty 
are nevertheless quite distinct. 

On the posterior side of the umbo, near the escutcheon, there is a 
singular growth or ion of the shell passing from the right valve, 
hich overlaps the edges ofboth valves quite obliterating the lin of 
but 


part of the shell-structure, and is exhibited in ths toe eines 

known. 

Locality —Discovered by Mr. William Gray on the east shore of 

Larne Lough. 

Asanti prnTriameum, Etheridge. 

Shell massive, ovate, and deep. Postero-dorsal surface rounded. Pos 
Hehe ta Rigi trends fen aul Cs pee 
ductor to the ventral margin or border, ee 
rounded. Umbones small, indistinct, 
anteriorly. nnule slightly excavated, ee ee 
occupying half the area between the umbo and the commencement of 





=a 


st iar iool 
les ona 1 Upper uxem in the 
“Schiste et Marne de Grand-Cour,” but its form is more tumid and 
much the shell is more massive, and the Tines of growth. are 
not 80 defined; and no mention is made in the of 
that shell of the characteristic and specific character of the 


Figs. 3-7.—Fussil Shells from the Lias near Belfast. 
Fig. 3. Fig. 4. 





S&a— Natural size. 
5 to7.- zy Notaral size, 
dats of the, margin of the two valves. Ie differs trom . owuia of 
‘Clay jn its more obtuse umbo and mare 


Glay species, and columnar and massive in A. dentilabrwin from the 
Tower Lias: both are equally massive in shell-structure. 
Dimentions= Teng ty inch, height fine, depth inch. 


‘VoL, XX.—Panr 1, 
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Locality—Discovered by Mr. Tate in some abundance, associated 
with Cardinia ovatis, on the east shore of Larne Lough. 


Pouurcires trassices, Etheridge, 


This single valve or scutum of ipes is, I believe, the oldest 
meee at least, none have been from beds older than 
description, 


ated 4 

valve outnm) determine it to be a new species; T therefore ven- 

fistergae from the east shore of Larne Lough, found by 
ve ore 

Mr, Tate. [R. EB] 





3. Notes om the Duvowtax Rocks of the Bosenoncs, 
By W. R. Swax, Esq. 
[In a letter to Sir R. I. Murchison, K.C.B., F.RS., F.G.8.] 
‘Tue strata of the Bosphorus consist, for the most part, of 
sroch, arn, and yews as¢llnootey halen et aan 
ad oe oc las uherenun atk ees oe oe 


being from east varying to south-east, that is, into Asia Minor. 
‘The eruptive rocks (not including the Trachytie rocks on both sides 
of the Bosphorus at the entrance into the Black Sea, and as far down 
as nearly to Buyukderé) are greenstones of the hornblendic character, 
varying from fine-grained to coarse and porphyritic, and in many 
parts much decomposed; they occur as dykes and large bosses, and 
are in such abundance that the strata are ly broken up and 


good building-stone to be found around Constantinople, 
with the exception of the limestones, and they are, after all, none of 
the best, and too expensive to dress to constitute a stone for general 
purposes. The largor eruptions of trap, or bosses, ara too found 
ut several of the prominent points of the Bosphorus, such as Kandili 
Point, Roumili Hissar Point, écc., and may possibly have had some- 
thing to do with the forming of this far-famed channel, 

coe oe ee ee | ee 


to give the name of each fossil, but simply confine ‘at present 
to a description of the species found; the fossils also in general are 
in such a broken snd doumpuead ile ‘al tiie aeeceete 
possible to recognize many of them, And, firstly, I have not been 





sean, probably a Beyricia, is ghly characbrisio off *. 
cean, probably a Beyrichia, is highly istic of these atrata®. 
PACE TOCke ato semcelated ut Loedt Gus Hpscien OCs peenTla 
Plewrodicyim problematic, Other Corals are almost 
venting in theme eds but T have dtectd afew, belonging to the 
genus ites. Stems of Encrinites are in abundance in some of 
mmo stellate forms, which I wns inclined at ono time 
to consider x Star-fish. ‘The limestones, with rare excoptions, ars 
it of fossils, and likewise the brown-satiny and yellowish 
shalea; the grecn and greyish shales appearing to have been most 
favourable to the existence of animal life. 
Taking the above fossils as a criterion of the of the Bos- 
phorus, i ly as I have described them, it is that they 
re not of Rilurian ago; and the absence of Graptolites and Cephalo- 
pode, ao sbundant in Silurian strata, and other charncteristio forma 
Of that period, confirms this opinion ‘in a high degree, and I. should 
at once place these strata on a level with the Lower Devonian of 
Rhine, the “ Spirifer-sandstone” of Sandberger, and probably 
those of Plymouth and Ogwell in the south-west of England. 
iad also ‘an opportunity lately of examining the strata. along 


teen miles to the east from Soutari, I’ detected the broad-winged 
Biers, with Ohi, Strophomena, and a Phacops, in grey limestone 
witl 





é 
F 
: 


this 
and demonstrate that, by a change of the dip between 

these points and the Bosphorus, these strata may be in the ascending 
order to those in that neighbourhood. I mention also that 
between these points the strata ure much intereslated with quartzose 
nee euch an extent that the large alluvial plains between 
and Ismidt seem to be composed entirely of quartz-conglo- 
merate, at least wherever a section of the strata is exposed to view. 
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Decemnrn 16, 1863, 
Andrew Leith Adams, M-D., pea a Jory ner 


1. On the Peunte-nep of Bunteron Sacrerton. By W. Vroany, Esq., 
F.GS. With a Nore on the Fossus; by J. W. Satran, Esq., 


[Che publication of this paper is unavoidably deferred} 
(Abstenet.) 
Tax south coast of Devonshire from Petit Tor, near Babbacombe 
Bay, to a little beyond Sidmouth, exhibits cliffs of New Red Sand- 
stone, one of the beds of which, near Budleigh Salterton, is com- 
posed of pebbles of all sizes and of a flattened oval form; this bed 
attains a maximum thickness of about 100 foct, and some of the 
pebbles composing it were found by Mr. Vicary to contain peculiar 


‘Mr. Vicary gave a description of the physical features of the area 
coed re perenne 
phical details 
Salter’s Note for information upon the affinities of the 
Jin hs Not Mr. Salter observed that, on comparing the foes of 
the Budleigh-Raltorton pebbles with those from the Caon sandstone 
in the Society’s Museum, he found that all the species contained in 
the latter collection were also represented in the former. ‘The 
ex 





not exist in England. This difference in the two faunas 
to him to favour the theory of the former existence of a 
}rchamge and northern European regions during the Silurian 


7 





Exreeorentat Reseancuss on the Gxanrres of Inetann.—Panr TY. 

On the Grantres and Syenrres of Donneat, with some remarks on 

those of Scortax» and Swxpzn, By the Rey. Sava Havontox, 

MD., F.R.8. 

[‘The publication of this paper is unavoidably deferred.) 
(Abstract,) 

‘Tax author discussed in detail the mineralogiesl composition of each 
of the fifteen Donegal granites, and described the method usually 
employed by him in solving lithologico-chemical problems, coming - 
to the conclusion that nearly half of these granites are not composed 
altogether of the four minerals (Quartz, Orthoclase, Oligoclase, and 
Black Mica) which are found in them in distinot erystals, and that 


ii 
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the remaining varieties, even if they be composed of these minerals, 
seek anno beri coaporelof the tune ines, bal i a Nightly 
different composition. Prof. Haughton then deenssed the compesi- 


marking that those of the last-named region have the same stratified 
structure as the granites of Donegal. 





3, On the recent Baxrmavaxe at Maxtua. By J. W. Fanex, Esq. 
[Communicated by the Foreign Offic} 
(Abstract.) 
Ix two letters to Earl Russell the author described the damage done 


by this earthquake, that 289 persons were killed, and a 
large number more or less 





4, Betracts from Larrens relating to the rcuruen niscoveny of Fosstt 
Tamm and Bowns of Revie in Ceeraay Ivor4. Sy the is avs 


[Communicated by Prof. 'T. Rapert Jones, F.G.8.] 
[The publication of this paper is unavoidably postponed] 
(Abstracts) 
‘Tux remains alluded to consist of (1) a series of Reptilian bones, 
some bearing teeth, mostly tae man rene kes: 
Dieynodont, from the (Triassic? |, in wl teeth 
of Ceratodus occur; and (2) several ; weveal tote tauee (oreoe Renate 
Bocene clays of Takli, near Nagpore, and bate sient 


| Paludina Deceanensis. 
Major Cowan's dacovery of a Lal inthodont at the base of the 
Mahadewa Hills was also noticed by Mr, Hislop. 
‘Mr. stated his belief that the Manguli beds, the Korbadi 
Stns, si th re clay of Malet shoo bo placed above the plsnt- 
mere Nagpore instead of below them as heretofore sup- 


Di 


ns ‘THOCEEDINGS OF THE GxoLoorcat soomr. [Jun 6, 
F Janvany 6, 1864. 
Nelson Boyd, Esq., Mining Engineer, Street, 


minster; CE. 38 Haningion Guanes London 
John Robinson M-Clean, fer y PlatcE, 23 Great ‘Street, 
‘Westminster; und the Rev. Frederick Silver, M.A. (Oxon), F-R.A.S., 


‘The following communications were read i— 

1, On the Recent Groxoercat, Canons in Somenser, and their Dare 
rédatively to the Exisrexce of Max and of certain of the Exxixcr 
Masatatra, By G. 8. Poors, Esq. 

[Communicated by Sir O. Lyell, V.P.G-8.] 
(Abstract.) 

Wasscxscare with» deeription of tha eountsy bok west Oeste 

Taunton, the author stated that the district consisted of 

basins, known as the «North Marsh the ® Souths Marah” and the 
* Bridgwater Level Mbcia ritrtipet ces npr Nps 

and Brue, and the River Parrett, respectively. ‘This district, which 

is composed of alluvium near the coast, with peat-mosses further 
inland, would be subject to occasional foundatcte be 
it not protected by a line of embankments, composed of masonry 

‘at the most points, but elsewhere of earth, slightly con- 

, but of immense extent. These embankments were con- 
sidered by Mr. Poole to have been made by the Romans for the pur- 
pose of a double defence—against the sea and against the natives. 

In the whole of the district under consideration the surface of the 

Jand dips away from the sea and from the rivers; and as the land 

slopes, so-the thickness of the alluvium decreases, until at last it 


“turbaries” as they are locally termed. ‘These turbaries are of 
two kinds,—tho peat of one kind, occurring in Bridgwater Level, 
being a black vegetable mould with little or no coherence, pe 
convertible into good pasture or arable land ; that of the other, on 
the contrary, making a good fuel. 

Ta the middle of tho South March ond in the Bridgwater Level 
are extensive sand-banks, in which marine Shells occur. 

Mr, Poole thon endeavoured to show that the district above 
described has been subject to considerable changes of level in recent 
geological periods, giving data towards the elucidation of the ques 
tion of the extent of such changes ; also that Man existed in the 
district prior to the last of theso changes, and that some of the extinct 
‘Mammalia have existed there since that event, 

ing the first-named hypothesis, the author described the 
submarine forosts in Bridgwater Bay, referring frequently to the 
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description of them by Mr. Hormer*, and noticing especially the 
occurrence of trunks trees in the eand-banka and afjotzing turbary 





late Mr. Anstice to Dr. Buckland, dated November 
24, 1826, was next given ; it contained a description of the strata 
passed through in making the excavation at Huntworth, similar to 
that given above; but, in enumerating tho bones foundin the gravel, 
to those already mentioned are added bones of the Dog or the Fox, 
and of the Porpoise, together with a human femur, ilium, radius, and 
humerus ; and itis stated that the pottery must have been made by 
hand without the assistance of a lathe. 

twenty years ago another excavation was mado less than 
a mile from the one just described, when the following section was 


} comoce® 





2303 





+ Trans, Geol. Soe., Ist Series, vol. iii. p. 380, 
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Tn the two sections the strata are nearly the same, the being 
at the same level in each, but a little thicker in that just. 

The occurrence of roots of Plants in the blue clay of the Hunt~ 
worth section, and the existence of a stratum of peat in both, were 


i 


tilted up, the spaces between the tilted edges being filled with » 
sit of clay and gravel, and, on the top of this, with 


of clay, gravel, and shingle has been made since the subsidence of 
the submarine forest lying east and west of this spot. 

‘Mr. Baker mentions* that the lower part of the humerus of a 
young Mammoth had been found at Chedzoy, one of the sand-banks 
in the Bridgwater Level; and beter pce 
Journal, narrates the finding of several bones of a i 
in the alluvium at "Taunton, considered by Professor Quokett to be 


of the last subsidence relatively to the historic period, basing his 
argument upon the occurrence of Roman coins at Burnham, 4 feet 
below the surface, and endeavouring to calculate the length of time 
roquired for the formation of that thickness of alluvinm, thus coming 
to the conclusion that the date of the last subsidence was about 
800 n.c. Finally, he alluded to the discovery of a piece of gold 
Pheenician ring-money at Bridgwater, 7 feet below the surface, amd 
made some observations upon the probable extent of surface affected 
hy tho last submergence, 


* ‘Trans. Somerset, Arch. Soe. vol. i. p. 136. 
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2. On the Srxvcrore of the Rup Crao in Survonk and Essex. By 
Seantes V..Woor, jun., Esq. 


[Communicated by Searles V. Wood, Esq., ¥.G.8.] 
[This paper was withdrawn by permission of the CounciL] 
(Abstenct.) 
By reference to a tabulated deseription of about fifty sections taken 
from various parts of the Red-crag area, the author showed that the 
deposit is structurally divisible into five stages, of which the Ist, 
2nd, 3rd, and 4th (counting upwards) were not deposited under 
water ; acca ee NG cogent inated, at angles varying 


wwarying 
a taeda Youtthng eo ag late beeen erie 
ing from the river Aldo on the north to the southern extremity of 
the doposit in Essex. Of those four the 4th is the most. con- 
stant and important,—the Ist, 2nd, and 8rd being frequently either 
concealed by the sucoseding stages, or having boen destroyed during 

tite formation, At Wallen-aa-Nase alone do any of tha four lower 
stages contain evidence of being a subaquous deposit ; thore the 
Jat slogo is wo, but it is covered by two reef-etage, and these again 
by the Sth stage. 

The Sth stage is invariably horizontal, and contains evidence of 
having been formed under water, This stage is developed in such 
way as to show that it was formed in channels eroded in the older 
reef, and it is at its base that: the coprolite-workings occur. This 
stage also passes up at Chillesford into the sands and gravels, termed 
by the author the Lower Drift, which underlie the boulder-clay ; at 
other places a lino of crosion exists between the Sth stage and the 
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Tohn Sidney Crossley, Esq., MInst.C.E., The Field, Litchurch, 
pat ‘The Rev. Henry H. ern Northall, near Dunstable; Colin 
Wilson Macrae, Esq., Oriental Club, 18 Hanover Square; William 
Roby Barr, Esq., Norris Bank, Stockport; E. J. Routh, Esq., M.A., 
Follow of St. John's College, Cambridge, St. Peter's College ; George 
St. Clair, Esq., Holford House, Regent's Park, N.W. ; John Benjamin 
Stone, Esq., Holly Villa, Sutton Street, Aston, near Birmingham; 
and Mutu! Swamy, Fsq., Member of H.M. Legislative Council 
of Ceylon, Athensum Club, Pall Mall, were elected Fellows. 


Tl Cavaliere Paolo Savi, Professor of Geology in the University of 
Pisa, was elected a Foreign Member. 


‘The following communications were road :— 
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1. Observations on Scrvosen Gractar Durer in the Lawnapor Pewter 
suna, Western Canapa, and on the Sourn Brancn of the Sas- 
xarcneway, By Heyry Yourn Hin, Esq., MA. F.RGS., 
Professor of Geology in Trinity College, Toronto. 


(Communioated by the President.) 


1. The Boulders on the flanks of the | 3. The Driftloss Area in Wisconsin. 
‘Dable-land of the Labrador Penin- | 4. 
5. 


seule. 
2. The forced t 
of Limestone, 
Clay at Toronto, and on 
South Branch of the Saskat- | 7. Conclusion. 
chewan. 
$1. The Boulders on the flanks of the Table-land of the Labrador 


Donrxa an exploration of « part of the interior of the Labrador 
Peninsula in 1861, [had an opportunity of observing the extraordi- 
nary number, magnitude, and distribution of the erraties in the valley 
of the Moisie River and’ somo of its tributaries, as far north as the 
south edge of the table-land of the Labrador Peninsula (lat, 51° 50! Nuy 


Lawrence. Boulders of large dimensions, 10 to 20 fect in diameter, 


‘They were perched upon the summits of peaks estimated to be 1500 
feet above the point of view, or nearly 3000 feet above the sea-level, 
‘and were observed to occupy the edges of cliffs, to be scattered over 
the slopes of mountain-ranges, and to be massed in great numbers 
in the intervening valleys. 
At the “ Burnt Portage” on the north-east branch of the Moisie, 
nearly 100 miles in an air-line from the Gulf of St. Lawrence, 
_ and 1850 fect above the ocean, the low gneissoid hills for many 
miles round were seen to be strewed with erratics wherever a Iodg- 
ment for them could be found. The valleys (one to two miles broad) 
were not only floored with them, but they lay there in tiers, three 
‘or more deep. Close to the banks of the rivers and lakes near the 
Burnt Portage,” where the mosses and lichens have been destroyed 
by fire, very coarse sand conceals the rocks beneath, but on uscend- 
i river the 


the 
true character of the country becomes apparent. At the base of 
the gneissvid hills which limit the valley of the east branch (about 

to lie two or 
three deep, and although of large dimensions, that ia from 5 to 
20 fect in diameter, they are nearly all icc- or water-worn, with 
rounded edges, and generally polished or smoothed. These accumula- 
tions of erratics frequently form tongues, or spots, at the termination 
of small projecting promontories in the hill-ranges. I have several 
times counted three tiers of these travelled rocks where the mosses, 
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burnt ; aan oeessonaliy, Noli the sandy area which is 


journal of the appearunce of these travelled rocks in the “ Burnt 
Country": 


On ll nde ot Oriboo Lake, 110 miles in si-tino from the 
Gulf, and 1870 feet above it, a conflagration had swept away trees, 
grasses, and mosses, with the exception of a point of forest which 
came down to the water's edge and formed the western limit of the 
living woods. ‘The long lines of enormous unworn boulders, or 
fragments of rocks, skirting the east branch of the Moisie at this 
point were no doubt lateral glacial moraines. The coarse sand in 
the broad of the river was blown into low dunes, and the 

ing hills wero covered with millions of ermutics. No glacial 


at their summit; and the flanks were frequently seen to 


a rough surface, as if they had been recently exposed by 
Licietiagh; wiih: were ‘Goats, pocera panes | 
waterfalls. 


produced them, namely, frouen 


Fig, L—Section ofthe Vey of the ‘aio of the Moisie,—in 


Wiver. 








‘Gneissoul rocks, Guelssoid rocks, 
1 Boulders of Gueiss and Labesdorite. ©. Coarse sand. 


No clay or gravel was seen after passing the mouth of Cold-water 
River, 40 miles from the Gulf, and 320 feet above it. The soil, 
where trees grow, was always shallow as far as observed; and 
although a rey Inxuriant vegetation existed in secluded valleys, yet 
it appeared to depend upon the presence of labradorite-rock or a 
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very coarse gneissoid rock, in which flesh-coloured felspar was the 
prevailing 


eee other parts of the Labrador Peninsula have recorded 
the yast profusion in which erratics are distributed over its surfase, 
There is one observer, however, well known in another branch of 


top 
lichens of a black colour, and which increase the sombre aspect 
desert and almost uninhabitable regions, It is in the 


marine drift have been recognized, north of the Labrador Beninsla, 
at a greater elevation than 1000 or 1100 feet, In the valley of the 
St. Lawrence marine drift has not been observed higher than 600 feet 
above the sea. Glacial stri were seen on the “gneiss-terraces” 
at the “ Lovel Portage,” 700 to 1000 feet above the sea. eae 
sides of furrowed by glacial action. 


valley of the east branch of the Moisie (fig. 1 
table-land, lead me to attribute their origin a at 

well as the excavation of a large part of the great ‘a wlnste 
iver flows. Its tributary, the aS ad watee River, flows in the strike 
of the rocks through a gorge 2000 feet deep, excavated in the com- 
paratively soft labradorite of the Labrador series*. 


* See Sir William Logan's a af the Division of 
eee piers ines orntona se 


Labrador series. 
Ena. The ecretion 

‘Tho Labrador series, I have been recently informed by Sir William ‘has 

‘een sorta by him to ret unoonformably upon the older ‘and 

will bo ‘separate colour on his new Map of Canada. See also 

‘Mr. Sterry Hunt on the Chemistry of Metamorphic Rocks. 
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The descriptions which have recently been published* of different 
parts of the Labrador Peninsula not visited by me, favour the sup- 
Position that the origin of the surface-features of the areas described 
may be due to glacial action, similar to that observed in the valley 
of the Moisie River. 


$2 The Roend Arrangement of Blocks of Limestone, $e, in Bowler 
Clay. 

The forced arrangement of blocks of limestone, slabs of shale, 
aud boulders of the Lanrentian roca, in the Blue Clay at Toronto, 
formed the subject of a paper which T read before the Canadian 
Institute seven years ago. A minute description of this arrange- 
ment was published in my Report of the Assiniboine and Saskat- 
chewan Exploring Expedition in 1859+, to illustrate a similar 
arrangement of blocks of limestone and gneissoid rocks in the clay 
on the south branch of the Saskatchewan observed in 1858. 

T concluded the description of this remarkable arrangement with 
the following hint at their origin:—« May not the plastic and irre- 


Fig. 2—Section showing the forced arrangement of Blocks of Lime- 
stone, Ge, in Boulder-Clay. 


Yellow Clay 
‘Upper Blue Clay (stratified). 


Sand and Gravel 


Lower Blas Clay containing the Hooks 
st Lkesune, 


Shales. 








* Seo ey ‘Explorations in the Interior of the Labrador Peninsula.’ Long- 


neat Fa the Assiniboine and Saskatchewan Exploring Expedition. By 
Terre ‘oule aii M.A. Toronto, 1859. Eyre and Spottiswoode, London, 





$3. The Driftless Area in Wisconsin, 

In a recent Report on the Geological of the State of 
Wisconsin, by the distinguished American Professors 
Tames Hall and J, D. Whitney, the remarkable view is advanced 
the latter, that there is an area of more than 3000 square miles 
Sees. gis lat. 42° DO) whish ba noes 
since pper Silurian Whit +, “If we con- 
sider the magnitude a eae Ot the eit deportes in the 
Northern United States, and soon ie Northern Wisconsin, 4 
shall he the more astonished to learn that 
whole Lead- Se ee 
north of it, no trace of transported materials, boulders, or drift can 
be found; and what is more curious, to the east, south, and west, 
the limit of the productive Lead-region is almost exactly the limit of 
the area thus marked by the absence of Drift.” 

‘The conclusions to which Mr. Whitney has been led by the study 
of this driftless region are briefly as follow :— 

1. That since the Upper Silurian period this portion of Wisconsin 
has not been submerged, and that its surface has, consequently, never 
been covered by Drift. 

2. ‘That the denudation it has undergone has been effected by the 
simple agency of rain and frost. 

3, That @ large portion of the superficial detritus of tha 
must have had its origin in the subsérial destruction of the rocks, 
the soluble portion of them having been gradually removed by the 
percolating water. 

4. The entire absence of terraces indicates that the region in 
question has not been submerged in recent times, No organic 
remains other thun those belonging to palwozoic times, except those 
of land animals and plants, have been fountl in the Lead-rogion. 

On the railway between Milwaukic (Lake Michigan) and Prairie du 
Chien on the Mississippi, there is no point which rises higher than 950 
feet above the sea-level; and the towns of Galena, Menomonee, and 
Danlieth, in the Lead-region, are below the level of Lake Michigan. 

1 Gp eit. (Toronto), p12. 

farrative of the Canadian Expeditions of 1847 and 1858, vol. ii. p, 254. 


Tongmans, 1800. t Voli p 1G, 
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§4, Beaches and Terraces. 


Incontiexion with this driftless area, 4 
the beaches and terraces which form so 
distinguishing a feature in North Ame- 


of sand, 55 miles west of Lake Superior, 
commonly called the Great Dog Por- 
tage®. altitude of the summit of 
this terrace is 835 feet above Lake Su- 
perior, more than 800 feet above Lake 
‘Michigan, and 1435 foot above the sea, 
Beare habs Wanniang tn 
steps or terraces of the 
Hing and Duck Mountains rise in 
well-defined snecession on the south 


Sea-level, 
AL above the wee-lovel. 


rae 


¢ Leurentian. 
© Niagara escarpment, €00 to 1400 


the Mississippi, is only 986 feet above 
theme and from 10 to 15 miles 


Tlustrations of a precipitous escarp- 
ment on one fare, with gentle loping 
plateaux separated by terraces on tho 
other side, might be greatly multiplied; 


ES 
Pi 
ee 
at 
= 
§ 
3 
g 
Fig. eteeed of country fom Lake Winnipeg to the Grand Céteau de Missouri. 





Dr. Hectort, the precipitous escarp- s 
ment faces the north-east or the north, ¥ a 
and the terraces and plateaux the eg 

* Vor a description of the Great Dog Por see ‘Narrative of Canadian 
op Rg 18587 Also. on the North-west Ter- 
Herne Cypnie Hil Quart onrn. Geol. Soe, vol. xvii. p. 399, 
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Sete wapiseatacee and furrowed, in the con 
dition of that beneath modern pirrgets , 

considers “the glacial most bat 
the iccberg-theory required, in some cases, for the borders of con 
finents "2. 


', appear 

‘the great canses which have pi roduced these 

‘Tove great tatafaoton in okworving that tho owelwhigh 

iblished in 1859], respecting the origin of the great American 
and other glacial phenomena in North America, are con- 

tinually receiving additional support from various sources; and I 

venture to think th: is not unreasonable to suppose that we shall 

find in North America the  parolel ef {kitty tensentionar iat 

ancient glaciers in Europe, which has been so ably described before 

the Society by its distinguished President, Professor Ramsay. 








2. Notes on the Duret-prrosrrs of the Varixy of the Snverw, in the 
Neiennovrwoon of Coarproox Dark and Burvesorta. By Groror 
Maw, FS.A., F.LS, 

[Communioated by Sir O. Lyell, F-RS, V-P.G.8] 

‘Taw general subject of the drift-deposits distributed so me 

throughout the counties of Gloucester, Worcester, 


+ Lake Superior: its Physical Character, Vegetation, and Animals, &e. 1850. 
et Notes on the Surface-geology of the Basin of the Great Lakes, 





t See inniboine an Expedition. Tn 1855 
reeds paper before the Canina Tnatitne, Toronts, Oe the Ogio Oe ie 
Basins of the Great: Lakes," advocating the view that they hnd been excavated 
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Cheshire, and extending east and west beyond their limits, has been 
to frequently and uly written upon, by Sir R, I. Murchison in his 
«Silurian System,’ by by the Rev, W. 8. Symonds i 
tions of the Malvern Naturalists’ Field- Club,” regi cent docet 
in his ‘ Ancient Straits of Malvern,’ and by Mr. Prestwich, the Rev. 
eT nn te ‘Transactions’ and ‘ Quarterly Journal’ 

alia nf eeecetan recording my observations, I am 
but little to what is already known; and my reason 
[aE 2 Tiel cola ea peg ate pring an 
markably good sections of the drift have recently heen exposed in 
the eutinge of the Severn Valley, Wenlock, cpeherreis Ai 


Railways, some of which, in connexion with old sections exposed in 
one eyeaie examination to be made of superimposed strata 
of 200 feet in thickness. 


Such  consceutive thickness of post-tertiary deposits is very un- 
common, and is of the utmost importance for comparison with more 


Pee cone wehcead ponth ee oboee teratsnalen 
be divided into throo distinet districts :— 

Feces cow sboty io Buildwes the Tver Soyera monadors throug 
Meare ce rates lel a sient si0 kat above the sea, 
its course resting upon the Bunter Sandstone and Caradoc Sandstone, 
the surfaces of which, in the immediate neighbourhood of the river, 
are covered by perfetiy level allainm, becoming, however, towunde 
its boundary, varied by rounded hills and promontories 
atostite Pe dessribel.” 

At a little below Buildwas, 12 or 13 miles from Shrewsbury, the 


err ne sere te cgive iis aroma 
the Coal-measnres, through which the river rapidly descends for 
miles, and continues in a scrics of rapids to Bridgnorth, 


and Permian sandstones. The flanks of this gorge seem to have 
‘been almost entirely denuded of drift, and for some miles none, of 
extent, is to be seen in the immediate valley of the Severn, 
SE ite the the valley again widens out into a tolerably 
level plain, which is 30 to 35 feet lower than the level of the river 
between and Buildwas, and from 60 to 70 feet above 
the sea. rei te intsetiate neighbourhood of the river 
consists of fat “hams” or alluvial meadows; from these, on each 
x2 
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side of the valley, the drift ascends in 5 : 

terraces up to the flanks of the NewRed 

Sandstone and Permian hills which ulti- z 






‘Tous outlying ocour on the 


the Severn ; also in several localities 
the east sido, at altitudes of from 300 
600 feet above the Severn, and from 
to 700 feet above the sea, Mr, 
Cooper, Secretary of the Severn- 
Field-Club, to whom I am in 

much information relating to 

also point 


e 
eB s8ee6 
1—Seetion across the Valley of the Severn at the Now Buildwas Hailway Bridge. 


re 


z 
F 


ree 
Beas 
s8 


gra 
a patch of drift at Burton, 3} miles 
the west of Much Wenlock, and 800 
above the sea-level. To this I shall 
sently more particularly refer. 

‘The principal mass of drift occurs 
Strothill, a rounded hill rising, close 
the north of the entrance of Coalbroo 
Dale, to an altitude of abont 200 f 
above the River Severn, and 300 fe 
above the sea. The section of its 
portion has, for several years, been ex= 
posed in a gravel-pit on its north. 
side, and the Coalbrook Dale Juneti 
Railway has recently exposed a 
section through its centre, which, 
ther with some less important secti 
on the west side of the river, afford the 
unusual opportunity of examining 200 ~ 
feet of consecutive drift-strata. The 
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several masses of drift, and their relation _¢ 

in position to older formations. F 
The base and summit of Strethill con~ 

sist of clear water-worn sands and 


‘The gravel-bede represented on the left-hand ride of the valley oecur « little to the north of the notual Tine of section, 


-pebble-beds, which are exposed for a z 


? 
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of the railway-cntting and also on the oppo 
near to Buildwas Station, in the gravel-pits 
for all the noighbouring lines of railway ; 
continuity of these beds is further verified by the section at 

cutting next Coalbrook Dale, where these fine sea~ 
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taining beds of silt, drift-coal, and clay irregu- 
also, in common with nearly the whole mass of 
stonce of various snes and fom many formations 
of this heterogeneous stratum consists of a mass of 
unstratified clay, containing fragments of Wenlock shale, 
boulders, pieces of flint, and patches of 
and silt, the structure of which is very 
strata at St. Achenl, engraved at page 138 of 
3 they seem to have been subjected to con- 
changing, from constantly varying cur- 
and iting the materials, 

in succeeded by muddy subangular gravel, 
yhich it rests. The transition from the clay to the 
immediately under and over it is by no means well- 
i they break into cach other with the utmost 
yi centre of the mass is only separately dis- 
‘by containing more clay and less gravel than its top and 


‘Leaving the railway-cutting and ascending the hill, the beds which 
cap it ure well exposed in the oli gravel-pit; here no traces of mud 
‘or clay oceur, and the whole mass of 60 feet is made up of evenly 
ified, well-defined beds of clean sharp sand and shingle. ‘Their 

disposition is perfectly level, and, what I would particularly note, 
ie independent of the rounded contour of the surface ofthe hill—a 
T find holds good with all the stratified gravels of the neigh= 


Tt has been generally supposed, and perhaps correctly, that the 
higher grayel-beds on the flanks of many diluvial valleys are the most 
ancient ; but, in the ease of Strethill, the fact of immediate superposi- 
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freshwater low-1 levi Pie Oh ox te Serie Orne ar 
been first formed, as it is merely a continnation of the gravel-beds 
‘upon which the upper strata of Strohl 


that 
the water-worn gravels differ from those in the clay-bed, or the larger 
masses from the smaller materials, 


England probably derive their colour from the ferruginous beds of 
the Greensand formation, and a similar relation of colour and mate- 
rial can be traced between the New Red Sandstone and the gravels 
that rest upon it. 

Tn the following list of the rocks of the Severn-Valley drift, T 
have given the nearest direct distance of the parent formation in sift. 


List of Rocks occurring in the Drift of Ue Severn Valley. 

Flints, fragments of hard chalk, and chalk Corals in small num- 
bers (80 miles to the $.E,, 100 miles to the N.E.), Ks 

Oolitic limestone, a fragment (from 40 miles to the south). 

Tins fossils, including Cardinia ovalis from the Lower Lias, 
phaa ineurva, &c. (20 miles to the north, and 30 miles to 


south). 

Bunter sandstone in fragments and as sand (4 miles to the N.W. 
and 4 miles to the 8.E.). 

Permian sandstone (2} miles to the 8.E.). 

Coal-measure rocks: fossils, drift coal, and nodules of ironstone 
in large quantities (4 mile to the SE.). 

Mountiin-limestone in large masses (2 miles to the north). 

Old Red Sandstone (4 miles to the south). 

‘Wenlock shile'Trilobites (Phacope longicaudatus), Corals, and Shells 
(immediately adjacent). 
aaa eee and characteristic Shells and Corals (4 mile to 
the 8.W.). 

Llandovery sandstone and Caradoc sandstone abundant (3 miles 
to the west), 

Cambrian rocks (12 miles to the west). 

Greenstone abundant (evidently derived from the Wrekin, be miles 
to the N.W.), 

Various granites from Cumberland (120 miles to the north), and 
perhaps from Scotland. 

epee syenite, probably from the Malverns (35 miles to the 


mrrapeask, 
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I am indebted to Dr, Duncan, Seo.G.8., and to Mr. Jenkins, 
Assistant-Secretary G.8,, for the’ accompanying list of derivative 
fossils from the Strethill drift-beds, which they have kindly doter- 
mined for me. 

List of Fossil Oorals found in the Drift of the Severn Valley. 
Mo. of 
1. Crericrovs (upper). 


tralix, Kidwards & Haime 


‘Parasmilia cent 1 
oe ‘Edwards § Haime 4 





ere areas 





‘The indeterminable specimens are mostly Silurian, but there are 
both Carboniferous and Cretaceous forms amongst them. 


List of Fossil Shells, §c., found in the Drift of the Sovern Valley. 
1 
1 





2, Cannoxtraxous. 
Productas eabriclun, Martin, Carboniferous Limetone vs 1 
— ri its, Carb, Limestone, 

Globes von: orang beg Cnbeaottee Coalieet Dale 

Coal 








Calamites. measures 

Suillane c 

Stems of Encrinites. Carboniferous Limestone, Several specimens. 
3, Sra 


LURIAN. 
‘Pentamerus linguifer, Sow. Wenlock... 
Zinn, Wonlock, “Many specimens of all sizes. 








Sor 


On the west side of the Severn Valley, abovo Buildwas, the drift 
rests on the flanks of the Wenlock-limestone hills to an altitude of 
200 feet above the river, and upwards of 300 fect above the present 
sea-level, but in lesser masses than at Strethill ; for the most part it 
consists Of well-washed gravels and sands, varying much in size and 
character, and between which and the tough clay-bed of Strothili I 
have been unable to trace any close stratigraphical correspondence ; 


cends to an altitude of 170 feet above the 
river (which is here 30 feet below the 
river at Buildwas) or about 240 feet 
above the sea. On the east side of the 


tude of 43 feet above the valley-alluvium, 

and the hi, 43 feet above the lower 
terrace, and at altitudes of 113 and 156 
feet above the sea. 

‘The exact correspondence in height of 
‘these two successive terraces of erosion 
is rather remarkable; and as they have 
all the appearance of old river-banks, it 
has been suggested by my friend the 
Rey. Mr. Wayne, of Wenlock, that they 
may mark two distinct periods of inter- 
ruption in the elevation of the land—a 
supposition which is well sustained by 
‘the structure of the crest of the upper 
terrace, a section of which, in the St. 
James's gravel-pits, exposes at one point 
a regular pebble-ridge, or estuary coast- 
beach, composed of rounded boulders 
with but a slight intermixture of smaller 
matter, The bulk of these terraces con- 
sists of an even and stratified inter- 
mixture of gravel and small rounded 
‘oulders derived from a great variety of 
formations, including the following :— 
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List of Rocks, §c., from the Drift in the Valley of the Severn at 
Bridgnorth, 


Llandovery sandstone, 
Wenlock limestone, 

Drift coal. Coal-measure rocks and Penneystone ironstone. 
Red and grey Permian sandstone, 

Bunter sandstone, 

Basalts and . 

Red, grey, and white granites, 

Quartz-rock, 


The composition of the whole of these Severn-Valley gravels is 
very similar, and only differs in respect of the formation upon 
which they immediately rest, which always preponderates ; thus, 
the Bridgnorth drift partakes largely of the components of the New 
Red especially the beds at Quatford, about two miles below 
the town, which are almost entirely composed of the detritus of the 
Bunter sandstone, and contrast strikingly with the tough clays of 
the Strethill deposit, which I cannot help thinking have been largely 
derived from the waste of the Coal-measure clays and Wenlock shale 


in its immediate neighbourhood, 
The cuttings of tho Seven-Valley Railway below Bridgnorth, on 
the wost side of the valley, expose several sections of drift; gravels 


lain by a more clayey it, which may possibly be related to the 
vag Bek Nee ill drift; but as the whole of the drift-beds 
bit so much variety of character, the correlation of their con- 
stituent strata in different localities is most difficult and uncertain, 
In describing the strata of Strethill, I mentioned that the larger 
constituent materials were the same throughout, but that the chu- * 
‘and aspect of the strata differ considerably, the middle beds 
being composed of unstratified clay, silt, and muddy gravel, whilst 
the upper and lower strata consist of clean sand and water-worn 
shingle, evenly stratified, and without the slightest trace of mud. 
the whole mass was derived from similar sources appears 
probable from the identity of the constituent rocks and boulders, and 
‘ils variety of character and aspect must be attributable to the different 
circumstanees under which its component strata were deposited. 
‘Tho long-continued action of the tide upon a particular level will 
tend to the removal of all fine matter capable of being held in watery 
suspension, and leave the coarser particles as clean sand and shingle 
similar to what we find on our more exposed coasts ; and I would 
that such beds, forming the base and summit of the Strethill 
may represent periods of comparative cessation in the sub- 
mergence of the land, during which fresh erosion and accession of 
new materials would be checked, and the debris already accumulated. 


i 





might tend to the sooumulation of débie at greater rae than 
finer matters could be cleansed away by repeated tidal 
Strethill clay-bed, which was probably deposited in deeper water, 
contains a much larger Jargor propartion of engular and unworn fngmenis 
Unum the single wecompanying the cen sand, nd also Jumps of soft 
Wenlock shale, which, had they been,subjected to long coast-aetion, 
must soon have been broken np. I would submit, therefore, that 
the alternating strata of Strethill present us with evidence of un- 
equal or interrupted action in the submergence of the land, in the 
same way that the Bridgnorth terraces prove an irregularity in the 
rate of upheaval. 

A peliare thnk the whole of the. ait sent ALT aaa 
cepting, perhaps, the flat valley-alluvium, were 
interval between peeerper py meen deerme 
that subsequent oscillations of level, represented by a separate series 
of drifts of different character at a lower level, are also evident. 

‘The lowest beds of the Shropshire drift are nearly 100 feet above 
the sea-level; they ar, exoep!ing the fat alluvium bordering the rive 
exclusively of marine origin, entirely devoid of Mammalian remains, 
‘and, considering their immense tela aad rnge of ita, thee 

monotonous character and paucity of organic remains 
Se are iret ire ee tak ox Boeeat eae 

Bites Forse: the Aven. tad n lower part of the Severn Valley. 
All of these, from the smaller seale of their constituent strata and 


the foesation of the Strethil drift, and may have Bie sa 
paratively short posicda within ‘the 100 fect separating the 
wat sea-level from our lowest Shropshire drift, and to 


the whole Iand-surface of Great Britain was probably submerged. 
Tn the valley about Bridgnorth, and on the terraces of drift before 


Devonian and a volcanic rock, probably from N. Wales. 
They are for the most part subangular, and, although they do not 

bit any well-marked glacial strim, the large weight of some of 
them (from one to two tons) clearly implies some form of ice- 
action a8 a means of transport. These erratic blocks occur sparingly 
peepee ee all ep Sie xalley ta Ebner , but much more 
abundantly on the higher ground at altitudes of from 400 to 800 


fect above the sea, where they are not always accompanied 
ordinary drift. 
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‘ > 
vertebra af an aquatic Fowl has recently been 
near Buildwas Abbey, but I do not think it 
drift. No Mammalian remains have yet been detected. 
‘endeavoured to ascertain whether any species are peculiar to 
parts of the deposit, but find that, like the rocky consti- 
are indiscriminately distributed through the whole mass 
ing the clay- and gravel-beds. Tu the clay the whole 
soft, and difficult to extricate without 

more perfect examples were obtained from some 
immediately over and under it; but, out 
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i 
Pe 


of several examples, not above six or seven are quite 
pee that massive and strong shell, Cyprina Islandica, T have 
but fragments scarcely an inch across, and mostly 

much smaller. broken and water-worn condition of these remains 
would the idea of their long transit from perhaps northern 
latitudes; but the evidence before us of the repeated up and 
of the beds in which they oceur would also account for 


their state. Mr, Joffroya has, in the second volume of 
his TBs Ganstoleey (p. 306), offered another explanation of 
the condition in which Cyprina Zslondica occurs in the Boulder- 


es it where the drift-beds rest against the old coust-line 
of shale I made a careful examination of the water-worn 
surface, with the object of ascertaining if some of the Shells occurred 
‘in sit, but found nothing different from the usual state: all were 
‘broken and fragmentary. 
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‘on the coast subjected to the long-continued cleansing action of the 
‘eres alto ieecribed, than coayartina ie sate siect pace Saale aaaas 


to long coast-action, 
must soon have been broken up. I would submit, therefore, that 
the alternating strata of Strethill present us with evidence of un- 
equal or interrupted action in the submergence of the land, in the 
seine way that. the Bridgnorth teccatee Biren sOR ae a 
rate 


‘Mammalian remains, 
and, considering their immense thickness and range of altitude, their 
monotonous character and paucity of ic remains contrast 
strikingly with the drifts of lower levels, such as those of the valleys 
of the Somme, the Avon, and the lower part of the Severn Valley. 
All of these, from the smaller scale of their constituent strata and 
close alternation of marine and freshwater beds, appear to have been 
the result of less extensive variations of level than that involved in 
the formation of the Strethill drift, and big Sips gone on during 
comparatively short periods within the 100 feet separating the 
sent sea-level from our lowest Shropshire drift, and sul 
its last denudation. They would be more essentially 
than those now described, which belong to an epoch in which nearly 
the whole land-surface of Great Britain was probably submerged. 

Tn the valley about Bridgnorth, and on the terraces of drift before 
described, there here and there occur large boulders of grey granite, 
Cambrian slate, sandstone, Coal-measure rocks, Car- 
Doniferous limestone, New Red sandstone, New Red conglomerate, 
Devonian sandstone, and a volcanic rock, probably from N. Wales. 

are for the most part subangular, and, although they do not 
exhibit any well-marked glacial strim, the large weight of some af 
them (from one to two tons) clearly implies some form of ice- 
action as a means of transport, ‘These erratic blocks occur sparingly 
amongst the drift all up the valley to Shrewsbury, but much more 
abundantly on the higher ground at altitudes of from 400 to 800 
feet above the sea, where they are not always accompanied by the 
ordinary drift, 
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nthe high ground to the south-west of Bridgnorth fn the dee. 
tion of Wolverhampton, blocks of grey granite are most 


abundant ; 
and at Burton, 34 miles to the west of Much Wenlock, a consider- 
able area of ground, extending from 700 to 800 feet above the 
sea, is strewn with them, where they are accompanied by a 
bed of water-worn gravel or shingle, mostly composed of 
grunitie detritus, and having no apparent stratification. fine 
matter of this bed is of a loamy character, and the absence of the 
beds of clean sand occurring at lower levels is noticeable, 

The local distribution of these boulders is rather remarkable, In 
some places, as at Burton, the ground is thickly strewn with them, 
and, again, at similar elevations over considerable areas they are 
almogt entirely absent. 

T would suggest that their partial distribution may be accounted 
for by supposing that they wore not merely casually dropped from 
floating eee. ‘but deposited wherever they happened to ground. 
Otherwise the tendency would be for the low ground, which was 
longer under water than the higher hills, to receive a largor instead 
of a smaller proportion of them. 

‘The fossils found in the drift-beds, i in the determination of which 
have been kindly assisted by Mr. Gwyn Jeffreys and also by Mr. 
Etheridge (of the Geclogieal java Dr. Duncan, and Mr, Jenkins, 
consist of various marine , sparingly distributed, and 
aaa Thesile from the Silurian, Carboniferous , Liassic, and 

; and the vertebra of an aquatic Fowl has recently been 
ping in tho gravel near Buildwas Abbey, but I do not think it 
coeval with the drift. No Mammalian remains have yet been detected, 

Thave endeavoured to ascertain whether any species are peculiar to 

parts of the deposit, but find that, like the rocky consti- 

tuents, they are indiscriminately distributed through the whole mass 
of drift, including the clay- and gravel-beds. In the clay the whole 
of the Shells were exceedingly soft, and difficult to extricate without 
breaking, and the more perfect examples were obtained from some 
thin beds of fine gravel immediately over and under it; but, out 
of several hundred examples, not above six or seven are quite 
perfect. Of that massive and strong shell, Cyprina Islandica, I have 
detected nothing but fragments scarcely an inch across, and mostly 
much smaller. The broken and water-worn condition of these remains 
‘would support the idea of their long transit from perhaps northern 
latitudes ; but the evidence before us of the repeated tearing-up and 
‘f the beds in which they occur would also account for 

their fragmentary state, Mr. Jeffreys has, in the second volume of 
his ‘British Conchology’ (p. 306), offered another explanation of 
ps a Cxeriee Ted lice ovcurs in the Boulder- 

Ys 

‘At the point where the drift-beds rest against the old const-line 
of Wenlock shale I made a careful examination of the water-worn 

with the object of ascertaining if some of the Shells occurred 
fn situ, but found nothing different from the usual state: all were 
broken und fragmentary. 


140 PROCEEDINGS OF THE GEOLOGICAL SOCIETY. 


‘Mr. Gwyn Jeffroys, F.R.S., has made out the following species of 
Shells, &, from the drift of Strethill :— 


List of Shells, Se., from the Drift at Strethilt. 


Monvsca, 

1, Anomis ephippium., A : grt) soft, 

m. 
4 ‘Ostrea edulin” Bore vory thick, others Gunner and of younger growth! 
& Pecton opercularis.  Mosily mall fragments, ; 
4. Mytilus edulis. 
5. — modiolus. 
Wo sgein Abeta! aioe quite perfect. 
& Oyprins Inlandicn. Small fragmenta plouful. 7 
9 borealis. 
10. Venus exolota. 


Ib, ge renee A sgl hing Bagot 
19, Saxicava rugosa, var. arctica. 

20. Pholaserspata, “Four fragment 
21. Teredo Norvegion. Part of s tube. 


S858 SERRE 





40, Pomatoceros triquetra, on Ostrow edulis, 


Spoxcr, 
41, Clions celata in, Prsus antiguas, 


‘because they 
— | 
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are both southern forms; and he suggests that they may have been 
intentionally or accidentally introduced into he ellvepeenting or 
brought to me with genuine drift-shells; but he also remarks that 
the other species do not indicate peculiarly arctic conditions. The 
following species have also been brought mo by the navvies, 

Sees Siler 4 a anak Fie ta, 
jn: eppoarance an covered with Conferva; Meleagrina 
rrprifin Simi ipitris West Tatisn Sally alo 
specimens of Purpura lapillus, Pecten operewlaris, and 


cocaue edule, 
beds haye, up to the present time, afforded but a 
pe specimen of Purpura lapillvs, from the gravel-pits behind St. 
Tames’s, in addition to a few very small fragments of bivalves in tho 
Sovern-Valley railway-cuttings, two miles south of Bridgnorth. 
a the Buildwas beds, where vast quantities of gravel have been dug 
the Severn-Valley and Wenlock Railways, broken 
Hegre ad bial alos ous including Cyprina, Cardium, Venus, 
Turritella, and other genera ; but, as they have not been examined 
with the same care as those from the Strethill cutting, a complete 
list cannot be given. 
The vegetable remains of the drift-period of the Severn Valley are 
limited to drift-wood, of which some very small fragments have been 
detected in the Duildwas gravels; and labourer in ey Sy 





and also a eet water-worn fragment of yew wood from the Stret- 
hill clay-bed. 

A careful examination of the drift has convinced me that the great 
bulk of the materials of those in the Severn Valley, situated within 
B00 feet of the sea-level, were certainly of local origin, It will be 
seen from the list of rocks already given that the principal consti- 
tuents of the Strethill deposits now occur in situ, either close at 
hand or within three or four miles. A few, such as the Lias- and 
Chalk-remains, are further removed, and the granite-pebbles and 
boulders appear to have como 120 miles from the north, At first 
sight, the presence in the drift of such foreign materials furnishes 
evidence of long transit; but the actual proof of this is only of a 
negative character, as we know not how near such formations as the 
Chalk and Lias originally existed, before the face of the country was 

ject to that erosion which the ‘deposits of the drift represent, 
it must be remembered that the mere bulk of a drift-deposit gives 
but slight evidence of the bulk of eroded strata from which it was 
derived. We have little evidence to show the proportionate bulk 
which the gravels bear to the finely triturated matter which would 
be carried away in watery suspension, or of the extent to which the 
have been denuded after their first deposition. So that 
‘whilst, in the existence of drift between 200 and 300 feet thick, we 
have strong positive evidence of vast degradation of the older rocks, 
‘we see no limit to the extent to which that degradation took place 


phenomena, the are we how very different the contour 
swindle tin i nee os pet wre 
walleye and we shonld hettate bef before assigning exact distances for 


It is impossible to compare the numerous outlying patches of 
drift, the various levels at which they occur, and the great individual 
thickness of some of the isolated patches, without being convinced of 
the large proportion that has been removed, compared with what 


‘The valley above Ironbridge is shut in by hills rising 500 
feet above the present level of the Severn; and as it now contains 
knolls of drift, upwards of 200 foot , that have eseaped the ero- 
Rieraction of Ue subsiding Vidar appears more than probable 
that the valley up to and beyond Shrewsbury was at one time (before 
the second erosion) filled up with a great and even mass of the drift 
deposit. The Strethill knoll was evidently not am isolated 
for at its very summit, 200 fect above the river, it Sees stra— 
tification quite independent of its rounded outline, an 

nded 


Lincoln Hill on the east, through which the doneanenate 
its course during the elevation of the land. It is scarcely 
to speculate as to the original consecutive thickness of this 
ed mention that at Ryden Hill, oho tp of Beata Bag 
(s00 fig. I), not above a mile and a half from the Strethill 
of drift-sand and shingle occurs, 250 feet above the st 
summit of Strethill, with which it is precisely identical in charaeter. 
‘That such a vast consecutive thickness as nearly 500 feet onee 
existed of a deposit which now has but a local distribution seems 
scarcely (Saeea but as such isolated patches, 1 
mesic 
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eT ee et Si asa ae Ea Mh 
Berotfll wight Asounnlata and fl np the narcow vallay, 
When we reflect on the variety of conditions under the drift 
must have been deposited and modified, from the time of the first 
ze of the older formations to the present denuded remnants of 
we need not be surprised at the aspects it presents, 
fhe vast Secuet tne et Oe in aeks ead eee 
materials for its formation, and the continual changes of 
outline _ Jand and water resulting from the depression and subse- 
elevation of land, of at least 900 feet, would repeatedly vary 
tion of materials brought under erosive action. 
mn it is remembered that these changes of contour in an island- 
covered sea, full of narrow and changing channels, would continually 
the force and direction of the eroding currents, that such 
ehanges may have ly varied in neighbouring localities, and that 
Prep e areoupe is must, in the subsidence and elevation of the 


contemporary deposition presenting in different localities that variety 

of aspect which renders their comparison so perplexing, and is 60 
notably different from the persistent character of deep-sea deposits, 

may occur, whether on the present surface of the carth or 

the older geological formations, wherever denudation has 

taken place, and must essentially be local in character and irregular 

in distribution ; it is often dissevered from the finer sedimentary de- 

its contemporaneously derived from the degradation of antecedent. 

tions, and probably carried hundreds of miles away into the 

basins of the ocean, 

Drift-matter generally implies the existence of an old coast-line. 
Tt was seldom accumulated except near the tidal range; and in 
traeing it from low to high ground, we must attribute its wide dis- 
tribution and range of altitude to the progressive advance or retro- 
gression of the waters, making successively every part of the land 
on which it was formed an old sea-border, and bringing it under the 
erosive action of the waves. ye Gad 

‘We may suppose the gradual advance of the waters, first forming 
fatoation ta our lowest valleys, then creeping up the hill-sides, 

severing England from Wales, and England into two or three large 
idlandesand then forming the mountain-tops into an archipelago, de~ 

‘a succession of beaches at various levels during its progress ; 
‘and possibly the wholo land was covered by a widely expanding 
ocean unmarked by a single mountain-top or islet. 

iia the very large proportion of the débris that has accumulated 

Sees mare’ with that on the high ground, we are too 
doris to ourselves that the valleys were almost exclusively 
scene of the submergence that the drift represents. But the 

ae level of the ld coast-line, the larger was its cireuit, and 
the greater would be the bulk of eroded matter ; and in looking for 
evidence of tho prosenco of the waters at high levels, we must not 
the same bulk of drift as in the lowlands, on sceaunt 
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Feervanr 3, 1864, 


Charles William Villiers-Bradford, Esq., B.A., of St. Catherine's 
College, Cambridge, and Greatham Rectory, Petersfield, was elected 


the Pemxtan Rocks of the Nontu-West of Exotsxp, and their 
Exrenston ino Scortasp, By Sir Rovuntex I. Munomson, K. 
D.C.L,, PRS, F.G.8,, &e., Director-General of the 
Survey of Great Britain; and Ronrer Hanxwess, F.RS., F. 
Professor of Geology, Queen's College, Cork. 

Isrnopveriox. By Sir R. L. Muncmisox. 





Ta data which are presented to the Society in the Memoir 
have for the most part been established by the researches 
socinte, Professor ;, whose previous labours* on the s 


subject are well known to geologists, and who, with one 

pre peetacer ab tee Sais and coloured sections which are now ex- 
In the following Memoir, as well as in a brief outline of the same 

subject communicated by us to the last Meeting of the British 

ciation at Neweastle, we proponnd that which is, in truth, 

view of the aggregate of the component parts of the Permian 

in Britain. By this arrangement we place these rocks im | 


* Quart. Journ. Geol. Soe, vol. xviii, p. 206. 


ia = 


in which I first called attention, ‘This novel feature in British 

classification is tho absolute connexion with the 

Limestone) ox its eq , of great masses of red sand- 

stones, which, in the north-west of England, we to remove 

from the New or Trias, to which they have hitherto 
as we consider them, on the contrary, to be the 

natural upper limit of the deposits. In this way, we affirm 

‘that the t which J insisted on some 

as osisting in parts of —of a Lower Sandstone or 


Tt is with great satisfustion that T state, that the conviction of my 
colleague and this point has been also arrived at by the 

Fadiaaibcad cirri of 20 teal vee W. Bicaay, wu wets 
Get peas thors orcsisincs lat vigrrveain ou a and 
brought into order the Permian rocks of the north-west of England, 


Of St. Been Head, Corby, and 
other places described in this Memoir, as the upper member of the 


Permian group. 
In the following pages wo indicate how essentially the Permian 
rocks of the north-west of England differ in lithological details from 


‘or opposite of the chain—the tract which, on account 
of the of Limestone, and the presence of nu- 
‘merous has naturally been considered typi of this pation 
of the ‘series ; ly after the masterly 

oe! Sedgwise, in the third volume (2nd Series) of the 


At the period when "Professor Sedgwick wrote, the western side 
of the Permian chain had been comparatively little explored ; but he 
‘well desoribed the correct mineral character and characteristic fossils 


and 
'* Seo Quart. Journ. Geol. Soc, vol. i. p. 61, and ‘ Siluria,’ 2nd edit. pp. $26 
RR ein oe esa fo Bar, TUE dl Wt eae 
eo}. Soe. of Manchester. 
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i ese gay wep lad phi tose eae ee 
fessor Sedgwick showed the existence of equivalents of the eastern 


‘Magnesian Limestone st Bees Heed and Sa ee eee 
to unite, lower: Sandstones 

eran unit ae 4 ene 

‘the 


afforded by clear and unmistakeable 
sections whieh show that these upper nandstones are connestad wit 
Coe eatepeg mm ten iar agtirn a deste intervention of 
Limestone or its equivalent, and that, thus united, 
il these strata, fom tho base to ihe aumtaiy fru 4 continuous 
Teoret tobe ily leulfonuny orth fet esp etre 
sittrag certain 

proved tobe realy fo ante ovary 
Turing to the couriderstion of the Continental 
these rocks, let me say, that, in exploring Russia, I was led, by com= 
ing the rocks of this age with those of Britain and Germany, 
ell upon the highly diversified or protean characters of these do 
 Lobserved that, in the vast regions around the large ancient 


Fete Gk ot mackstong dosent in Gessanpend Beastie 
T saw that the age of the strata was clearly proved by order of 
position, and by imbedded fossils distinct from those of the 
[itecoum rocks bolow aad thowa of he Tsien sbyt 
‘My several rescarches in Germany having strengthened 
viction, as expressed in the second edition of * Siluria,’” 
Memoit offered last year to this Society, it has given mo great 
faction to examine, in company with Professor 
localities to which we allude, and to convince myself 
British sections Bite ae) the conclusions at which E 


fTk 
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ear Manchester, as 

fin aseih- restora Gootiash oe Eta eehire pandstones wero of 
Permism age, have completely satisied me thal, notwi 

their very striking lithological dissimilarity, the magnesian strata to 
tho east of the Permian chain, and the red sundstones to the west of 
it, are truly synchronous groups. Again, in the sandatones of the 
east and west of England the distinction is most etriking, 
whilst, according to Sedgwick and all his 
Tayosll: the inocherenh yellow. mindatana.ct Dockers tage 
poor representative of the Rothliegende of the Germans, 
hhas not the remotest resemblance to the red sandstones 
glomerates which occupy the same place in the 
north-western tract, Even on the eastern side 
changeful nature of this Lower Permian Sandstone 
pointed out by myself. For the very same strata 


ia i 
ale 





ij ts, 
changes have been effected in them,—hot springs, sulphareous ya~ 
the transformation on a grand scale of cliffs of earbonate of 
into gypsum, and the diffusion of rock-salt and copper ores are 
abundant 

Now, although in England no clear evidences of the outburst of 
those eruptive rocks, or of those signs of powerful chemical action 
which characterize Gu fendege Pasta cooks, tate kano tee 
adduced, we bring before our associates that which we consider 
to be a clear proof that the hwmatite or valuable kidney iron-ore of 
Cumberland and Lancashire was formed in the early accumulation 
of the Permian deposits ; or, in other words, that that period com- 
menced in the north-west of England with the formation of this ore. 
‘Whether this substance resulted from the deposit of hot springs or 
otherwise, we therefore regard it as one of the signs of that intense 
chemical agency of which the Permian rocks of the Continent offer 
so many proofs. As great doubts have prevailed concerning the age 
of this hematite, which occurs in the ubraded cavities of the Care 
honiferous Limestone, we consider ourselves fortunate in being able 
to show its absolute connexion ne the Permian breccia or co1 
merate, and thus to sustain a sagac’ fion of Professor 
Flint oll sight Greve to bo the ago of heematite+. 

If it be asked whether the Trias has disappeared altogether in 
this north-western region, we can only say, that there are sandstones 
and red and green marla in the environs of Carlisle, superior to our 
Permian rocks, which we refer to that group; and Mr, Binney, 
who has also examined this area, has shown that Liassic strata occur 
in the flat district south of the Solway Firth. 

In this Introduction I would remind my associates, that the evi- 
dences of a tripartite arrangement of tho Permian group, that is, of 
lower and upper sandstones, and an intermediate limestone, or its 
fossiliferous equivalent, which we show to exist in England, enable 
us to correlate our British deposits of this age with the formations T 
have examined oyer extensive foreign tracts, and they demonstrate 
the inapplicability of the term Dyas to this group. 

Seo 'Silurin,’ 2nd edit. p. 348, 

4 Bes my last hfemotr on the Permian Rocks of North-eastern Bohemia, Quart. 
Tourn. Geol. Soc. vol. xix. p. 297. 

f Bee Rep. Drie Asaoo, 1858, Trane Sect. p, 108 i 

L 


8, Hard Brockram ” of Kikby Stephen, 
4, Upper Permian. su! 
4: Yally of the Haden, and Corby. 


§ 1. Lower Permian, or Penrith Sandstones. 

This term, which is equivalent to that of Inferior Sandstone of 
Sedgwick, Lower Red Sandstone of Murchison’s ‘ Silurian § 
and Rothliegende of the German geologists, is applied to a thick mass 
of rocks, usually of a light-red colour, and Eicher) 
mineral characters, as exhibited in an extensive district in Westmore- 
Iand and Cumberland, especially around the town of Penrith, The 
area occupied by these sandstones in Cumberland and ‘Westmoreland 
has been already described®, its western and south-western margin 
being a line of fault corresponding nearly in extent with the Great 
Permian fault, Se developed fa, teen eae 
nearly the same course. By means of this fault the western 
south-western edges of the er Permian are brought into contact 
with the Carboniferous formation. 

a. Valley of the Elen.—The strata composing the Lower Permian 
are well exhibited in the section from Great Ormside to Roman Fell, 


* Quart. Journ, Geol. Soc, vol. xviii. pp, 206 e¢ seg, 
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which may bo sagardod sn the trpo-soction of this seria of roka€. 
Teitstajaecdernsthn, bees of tha macion couslata uf taeectaa, 

called “ brockrams,” composed, for the most part, of unaltered frag- 
ments of Carboniferous Limestone. To these there succeeds a thick 
mass of red sandstones, upon which aro superposed other breccias 


Fig. L—Generalized Section of the Permian Rocks of the Eden Valley. 
zB 











1. Penrith Sandstone Permian) Pete es (Mid Permian 
er tos ‘4 Tower bilurian ‘ 7 


having red sandstones intercalated in them. ‘The higher breccias, 
locally termed “rotten brockrams,” are also to n considerable oxtent 
made up of limestone-fragments, but which, in every instanoo, are 
converted into dolomite, ‘The inferior unaltered breccias are not 


ing sandstones, which spread themselves over the whole of the Lower 
Permian area, possess peculiar mincral characters, ‘They are, almost 
etiaaptiy/siade xn cf erains of Guiste, soady of which reern tin 
facets of the original quartz-crystals, reflecting solar rays therefrom. 
‘The quartz grains are of mors than usnal size, as compared with 
that of the particles of other siliceous sandstones, are angular or 
subangular, and give to the rocks which are composed of them the 
nature of a very fine-grained breccia, Owing to the abundance of 
oxide of iron, these sandstones have commonly a bright-red colour ; 
but occasionally perfectly white strata are associated with the red 
beds, the absence of oxide of iron alone distinguishing tho two. 
‘These white sandstones are largely quarried to the cast and north 
east of Penrith, and many new houses are built of them. 

“The higher breceias, “rotten brockrams,” like those appertaining 
to the base of the series, are, in the Vale of the Eden, of local occur- 


concerning :perinduced are, more 
Peculir 1 the Permian formation than to any other of the groupe 
of i abundance of dalo- 


ments of the hi i is reason to infer, were 
ceigtaally deposlted inthe pondition of iagle Emaar 
of the as of the same ‘The magnesian 


e Lower Permian sandstones of Cumberland and Westmoreland 


stone, the particles of which are similar to those of the ordinary red 
sandstone. These veins are white in colour, and much harder than 
the mass of red sandstone which encloses them ; srery Sed a 
of the Penrith sandstones exposes them, but are seen in 
the middle portion of the series. They are striki on 
the bunks of the Eden, in the faces of the romantic near the 
Nunnery, shout two miles north-west of Kirkoswald. Here 
stand out from the red and white sandstones in consequence of 
superior hardness, and at one spot a vein about two fect thick is a 
mass of perfect chert. 

‘Veins also oceur in connexion with the magnesian breccias at 


taro, being composed together by n 
stone, the latter having doubtless been derived from the dolomitized 
fragments imbedded in the strata. The character of the veins 
changes as we descend Hilton-beck towards the maleiang red 
sandstones, where ordinary white-sandstone veins make np- 
pearance, The latter aro usually widest in their upper parts, and 
seem to have been filled in from above. 

b. Barrowmouth, near Whitehaven.—At Barrowmouth, near 
Whitehaven, on the north-east side of St. Bees Head, we have a 
small area of Penrith sandstones exhibited, and hero also other Per 
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mian rocks occur. This erat bepen eee 


magn‘ 
beck, and, as in them, the limestone-fragments have usually the 
potato-stone feature, ‘The only portion of the Penrith sandstones 
represented here are the highest beda. 
Fig, 2.—Section at Barrowmouth, near Whitehaven, 








Breccia of being the Upper menbor of the Lower Permian, passing into e, 


group. There is, on the Cumberland coast south of St. Bees, a red 
sandstone which has been referred to by Professor Sedgwick. This, 
however, is not well exposed, but it probably belongs to the highost 
portion of the Permian series to be subsoquently alluded to, 

In the district of Furness, in Lancashire, the representatives of 
the Lower Permian sandstones occur, but only to a slight extent, 
yet under circumstances of very great interest. 

¢. Furness area.—The Furness Railway, at Park, from about a 
mile and a half to two miles north of Furness Abbey, exhibits the 
lowest of the Permian rocks. A section opened out by the rail- 
rond-outting is here in part through Carboniferous Limestone, which 
forms the lowest rock seen, Reposing upon this limestone is a mass 


together in the higher part, but having inter- 
Letween the fragments in the lower portion, ‘This peouliar 
-breecia is locally known as “ Crab rock.” 


* Geol. Trans., at Serio, vol. fr 2.906, 
+ Mem. of Lit. and Phil, Soc, of Manchester, vol. xii, p. 51, 
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railway. Here the Carboniferous Limestones 
spread out upon their surfaces, und into some of 
‘which intersect the underlying strata the “Crab rock 
eka eeocpannecmepr ttre rcs Near the 


ze 
2 
i 


(3 


S 
a) SUS SA 


SOWA RARE 
: 





With reference to the position of the “Crab rock,” its mineral 
characters lead to the conclusion that itis of like age with the lower 
and unaltered breccias of Burrells, west. of Appleby ; for ib possesses 
none of the magnesian features appertaining to the higher breccias. 
Here, therefore, the lowest Permian rocks of the north-west 
England are seen; and after the clear and unmistakeable 
section at Barrowmouth, under St. Bees Head, where the Lower 
Permian is reduced to a few fect in thickness, wo havo 

to call in the agency of great denudation in the Furness district, 
Tn truth, it is quite manifest that along the western flank of the 
old slaty mountains of Cumberland we meet only with ridges or 


ts 


dale and higher members of the Permian group, of which hereafter. 

d, Hematite in the Lower Permians—The mode in which that 
valuable ore of iron, hematite, is found deposited in sr 
eavities of the Carboniferous formation, and sealed by 
Tock,” is a matter of great geological interest. Fointa, fees 
eayorns were doubtless formed in the older rocks antecedent to the 
deposition of the Permian strata, and in these the ores of iron so 
widely diffused throughout the Permian rocks have, in this 

of the north-western region, assumed the characters of 
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‘This circumstance justifies the inference that these hematite ores 
are the result of aa agency which ushered in the Permian epoch. 
Ferenc tion ie es principally of 
impregnated wit omy of 
silica and an oxide of this metal. a A 

This latter substance originated from the same source which, 
during the commencement of tho deposition of the Penrith sand~ 
stones, filled up the fissures in the Carboniferous Limestone. This 
conclusion is applicable not only to the Ulverstone district, but also 
to that of Cleator, south-east of Whitehaven, where valuable deposi 
of hematite are also obtained from the cavities and fissures in the Car- 
Doniferous Limestone, which, at one time, was here covered over by 
an extension of those Permian breccias and sandstones now forming 
an esearpment a short distance west from Cleator Moor. This infer= 
ence concerning the Permian age of the hematite had been arrived 
at by Professor Phillips, who in a communication to tho British 
“Association, of which a short abstract was published (Report of Brit, 
‘Assoc. 1858, Trans. Sects. p. 106), illustrated his opinions by maps 
and drawings. 

‘There are three other small areas where the Lower Permian rocks 
occur in the north-west of England. ‘They have been described by 
‘Mr. Binney, One of them is at Rougham Point, in the southern por- 
tion of the Cartmell Promontory ; the second is at West House, near 
Burton-in-Lonsdale; and the third at Ireby, about four miles south= 
east of Kirkby Lonsdale. In these localities occur breecias indica- 
tive of a low position in the Penrith sandstones, 

e. Lower Permian Rocks of Scotland —Tn Scotland there are several 
areas where the Lower Permian sandstones occur, the details con- 
cerning which have been already published*. It is only necessary, 
therefore, to state that, lithologically, these Scottish Lower Permian 
rocks are very nearly allied to those of the Vale of the Eden, there 
being a breccia at the base, a middle member consisting of red sand- 
stones identical in all respects with the sandstones of Penrith, and 
succeeded by higher breccias, 

‘he difference in the rocks of the Scotch and English Lower Per- 
tmians is confined to the nature of the fragments which make up the 
breccias. These are, in the former, for the most part fragments of 
the Lower Silurian rocks, against which the Permian strata of Scot- 
Jand usually repose. 

There is, ries ono locality, namely, Dalton Hook in Dum- 
friesshire, where the Scottish members of the lower sandstones 
are ly similar to those west of Appleby, bs being composed of 

Timestone-fragments; and here the Lower Permian is in 
letieaeewiths tha'Gartonifereas formation. Tt is not in’ mineral 
character only that the Lower Permians of the north-west of England 
and the south of Scotland agreo; there is also a point of agreement in 
the footprints, the only evidence of life which these strata contain, 
‘Eyen as building-stones the rocks of the two countries have great 





: * Quart. Journ, Geol. Soo. vol. xii. pp. 264 et sg. 


§ 2. Middle Permian, or Magnesian Limestone Rocks. 
a. Falley of the Eden.—Tho middle momber of the Permian rocks of 
the north-west of England the Hilton shales, sandstone and lime, 


the Middle Permian consists of red clays, except as seen in 
Bela Water, where they approximate somewhat to the Hilton types 
and northwards from Hil rere oe Se 
nents, with, in some localities, lenticular masses of 
ordinary form which they exhibit is well seen in the course gee 
Crowdundle-beck, at Newbiggin, in the grounds of our kind friand 
Mr. Crackenthorpe. 
‘The basement- (beds of the Middle Permian socks, as peen in Eiltame 
deck, are finely exposed at Ash Bank, and consist of cream-coloured 


among which Mr, Etheridge has recognized the following :-—Spheno- 
pleris Nawmanni, Gutbier, S. dichotoma, Althaus, 

perti, Naum., Ulimania selaginoides, U. Bronnii (base of eones show-= 
ing bracts), Odontopteria, sp. 2, 2, Seumeetans sp.?, and. 
triangulare, Gein, Portions of coniferous wood also ocour ; 
the remains are usually in the form of detached leaves and bracts 
of cones, they seem to be the relics of autumnal vegetation*. 

Of theso Plants, two, Uilmania selaginoides and U. Bronnii, are 
common st the base of the Magnesian Limestone of Midderidge in 
Durham, and the other forms occur, along with UWmaniay, in the 
Kupferschiefor of Germany, The fossil contents of the lower por- 


Mid fh Hs of Yoda, he proprio of AH 
Ree he prerpied em as ofthe Plats by euting aay 
‘a amall portion of the esearpment in they oceur, 





i thi bedded tandisonas with impure imediooen tad chalsy the 
highest member being red clays, having the ordinary aspect of the 
tative of the Middle Permian strata of the 


to follow out these fow feet of 1cboating beds 
upon the strike to the north or south, and, in truth, no clear evidence 
af their occurrence has yet been detected except by the sides of 
Hilton-beck. 

b, Barrowmouth, near Whitehaven. — Beyond the Vale of the 
Eaon and the Cumberland Plain we have the Middle Pormian rocks 


any other it le in the north-west of England, and in them are 


fossil Shells in Beever patria a toe tna 60 casts, This 
pons dorrtbed by Prof. Sedgwick as running 8.8.E. to Ben 
, about a mile from Barrowmouth. We traced it still 
Predera is seen in Demain-gill, where it was formerly worked, 
and also in Chambers Bodell Wood, where it is about seven yards 
in thickness, and overlain conformably by red shales. This lime- 
stone changes greatly in colour, being yellow at Barrowmouth. At 
Preston How quarry, where it is worked for road-metal, its colour 
is grey, with purple spots. At Demain-gill it is still darker, and is 
locally known as “ ieneeog are it fea it is 
ive upon the coal-measures, as pointed out % 
Fe en stint of Makings ta connexion wich tha Grok 
pit, near Barrowmouth. ‘This limestone, along with the overlying 
shales and sandstones, forms an escarpment on its lino of outcrop, 
and this escarpment is the eastern limit of the Permian rocks near 
Whitehaven. 

Succeeding quite conformably to the band of magnesian lime- 
stones is the highest member of the middle series of Permian rocks 
of St. Bees Head at Barrowmouth. This is a mass of red shales, 
containing fine white gypsum, which Mr. Binney estimates at 29 
feet in thickness. The mineral character of this band is identical 
with the red shales and gypsum forming the middle portion of the 
Permian formation in the Valley of the Eden. At Barrowmouth, 

the middle member of the Permians consists of limestone 
with Permian Shells, and red shales with gypsum, whilst at Hilton- 
beck the operons strata consist of yellow and grey shales 


; oan Pit Boo Manchester, vol. xt pol. 


Prof. Sedgwick and Mr. Binney. The of rocks 
by no means satis i of eoall. portion ofa 
quarry now mostly covered up with soil or by 


position with roference to the Carboniferous rocks on the north-east, 
fd the rd sandstones on the south-weety allow of varie aie 
culty in referring it to the magnesian representatives of the Middle 

"The other aroas of the north-west of , bofore alluded to as 


Permian’ 
do not exhibit Middle Permian strata, nor are there any clear repre- 
districts of Scotland. 





operation of that foree which dolomitized the middle members of the 
Permian groupt. 
§ 4. Upper Permian, 

‘The English equivalents of this division are the St. Bees and Corby 
sandstones; and the foreign equivalents, the Bunter Schiefer of Ger- 
many, and tho upper sandstone and conglomerate of Russia. In the 
red thales, all perfectly conformable to the underlying 
rocks, there being a regulur transition or passage into these from 
the Middle Permians just described. In all situations where we 
haye examined them, whether in Westmoreland, the east of Cumber- 

Sut Tourn, Gc. oo, vl. vip 908 


“hard brockram,” i ‘Magnesian Limestone by Prof. 
Phillips, Geology of Yorkshire (1836), Pi and Sereda pe na op 


| 
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land, or in the north portion of St. Bees Head on the west coast, 
where they are largely and clearly displayed, they exhibit not only 
aperfeet conformity to the Middle Permian strata on which they rest, 
but also an intimate connexion with them. Whatever may be the 
angle of inclination of the one is always that of the other, and no- 
where is there to be seen a trace of erosion on the upper parts of 
the supporting strate from which a separation might be inferred, 
such as would be expected between rocks of palicozoie age and others 
‘of a mesozoic date. We have therefore no hesitation in expressing 
our conviction that these sandstones of St. Bees Head and Corby, 
or of the western and castern sides of Cumberland, must be removed 
from the Upper New Red Sandstone or Trias, with which they have 
been hitherto grouped, and be viewed us the upper zone of the Per- 
ay Falley of the Eden, and Corby—The Uy Permi d.- 

a. 9 ya .—The Upper Permian sand- 
stones are only very partially represented in the higher parts of the 
Vale of the Eden, having been removed by denudation. ‘They are, 
however, exhibited in the typical section from Great Ormside to 
Roman Fell, and have im Westmoreland and Cumberland as their 
eastern boundary, the great Pennine fault. They increase in thick- 
ness as they extend from Westmoreland into Cumberland ; and they 
are admirably exposed in those picturesque cliffs forming the banks 
‘of the Eden to the south of Corby Castle, where their varied tints of 
colour, from deep red to almost pure white, and the natural caverns 
which have been hollowed out in them, when combined with the 
richest foliage, have attracted many tourists*, 

Tn separating these Upper Permian rocks from the New Red Sand- 
stones, we may remark that there is one characteristic lithological 
feature of the latter, which scarcely, if ever, appears in the former: 
they are hardly, if ever, spotted or “ bunter.” But, in offering this 
remark, we by no means attach any peculiar value to it, inasmuch 

‘Old Red Sandstone of Perthshire, and other parts of Scotland, 
is ome, sot orn curiously and abundantly characterized by white 
round spots than any portion of the New Red or 

ner Sandstone of England. 
‘The great plain of Cumberland is so covered by drift that only a 
few spots exhibit Upper Permian rocks : one of these is Shalk-beck, 
before referred to; and west from this point we have the 
er Form occasionally ed by the streams which flow 
from Brocklebank Fells. These streams exhibit the rocks 
near their southern margin, which is the line of fault before alluded 
to as forming the south-western limit of the Lower or Penrith 
sandstones. This fault, on approaching the centre of Cumberland, 
Seadiisis, jabs a gurved course, and then running W.S,W. enters 
the sea near Maryport, On assuming the W.8.W, course, the fault 
thas, on its N.N.W. side, the Upper Permian sandstones, denudation 


§ Que ftend Mr. P. H. Howard, of Corby Castle, has at the request of Sir 
ees enesely transi itted specimens of these good and beautiful 
‘building-stones, of which the fine viaduct over the Eden at Corby is built, to the 
Base of Prectical Geology in Jermyn Street 
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not having been sufficiently powerful in this area to remove the 
and middle members of this formation, 


by Prof. Sedgwick and Mr. Binney, though referred by the first of 
these anthors to the New Red Sandstone, and not to the sac 
palwozoie deposit as in this memoir. ‘This upper member 
Permian i mass of the promontory of St. 
Bea Fiouiy from Basvow iielts seesloen and here it has pro- 
cisely the same intimate connexion with the middle series as 
Vale of the Eden, ‘The upper sandstones of St. Bees are also iden- 
tical in mineral character with those of East Cumberland and West- 
moreland, und have the same thin red shales associated with them 
thea te 3, p. 151). 

‘On the south face of St. Bees Head, where the successive ledges 
are well exposed at low water, and in the impending cliffs, the beds 
of strong and hard sandstone, nowhere spotted or “ poikolitic,” and 
of brownish-red, whitish, and yellowish colours, are indeed. 
unlike any beds of unequivocal Trias with which we are 
and have much more the aspect of coaly grits and sandstones. 
By- referring to the section from Barrowmouth upwards it will 
Be seen that there, as in Westmoreland, a perfect and unbroken 
Serle, from the Middle Pine ee the berets 
prevails, preserving precisely the same dip as i. 
Sirous limestones and, fod eles wit ey7pscnir aaa 


wecloak the banbecland coast, ts the wat ot the vila eee 
fow indications of rock are seen; and red sandstones do 
occasionally occur, they are so covered up with blown sand, and are 
in such small sections, that it is difficult to assign to them their 
exact me seme among the Permian rogks >, 

area,—When, however, we reach the north-west coast 
Pobascadtts, tisioacs ta, tary Shoots Here, especially in the 
Furness district, besides the “Crab rock” (the base of the Lower 
Permians), and the Magnesian Limestone of Stank (a member of the 
Middle Permian group), we have abundant examples of the Upper 


* Quart, Journ, Geol. Soe, vol. xvii, p. 214, 
+ Prof. hillip relics tthe Poems "ape coxsliaaiiie ‘of the Red 
‘Sundstones which in the Lower Palwozoic snd about Raven~ 
\elass and Bootle, (See Geological Map of the Tales, new edit, 1862) 
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sandstones of this formation. ‘These Upper Permian sandstones are 
separated, in the south and west, by a fault from the Carboniferous 
Limestone which contains the hematite ores. 

Around Furness Abbey there are many fine exposures of the Upper 
Permian sandstones, adding greatly to the beauty of the scenery; 
and at Howeoat, about a mile and a half south-west of the noble 
ruin, these sandstones are largely worked, and are the materials 


Het 
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aut 
fe 
el 
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who remarks upon the identity of the latter with the sandstones of 
St. Bees and Furness*. In no other portion of the north-west of 


sandstones. They also frequently exhibit signs indicative xt a 
littoral origin. But, notwithstanding these slight lithological distine~ 
tions, the mass of these lower and upper sandstones of Permian 
age, with their intervening deposits of Limestone and gypsum, forms 
one unbroken and continuous sere, pa zoprovnbs tn the nari 
western portion of England the most complete type group in 
the British Isles, as compared with its foreign equivalents before 
referred to, and constituting the youngest deposits of the Palteozoie 
series, 


§ 5. Triassic Strata weat of Carlisle. 


Before we take leave of the sandstones of the north-west of England 
it is necessary to refor to some strata exposed in the course of the 
Eden at and near Carlisle, At Etterby Seam, purple shales, with 
greenish-grey layers, and spots of a similar colour, are seen forming 
the north bank of the river. Below, on the opposite side of the 
river, at Eden Bank, contiguous to the North British Reilway-bridge, 
the same strata occur, forming here a synclinal trough, the sides of 
which dip ESE. and W.N.W. af 35° Further down the river, 
between Eden Bank and Grinsdale, the same strata are seen in 
nearly horizontal position. A short distance from Grinsdale Church, 
on the opposite (north) bank of the river, there oecur grey shales and 
impure limestones having an casterly dip, and resting conformably 
upon a thin series of grey gritty sandstones with rippled surfaces, the 
beds being about three fect in thickness. Supporting the latter are 


* Op. cit, supra, p. 396, 


100 PROCREDINGS OP THE OBOLOGIEAL Soorsrr, Feb. 3 
laminated false~bedded sandstones, the lower which 
Dicks Git wll snes rene Gurge? ‘The same Lic 


distance below Kirkandrews purple and grey shales are again soen 
in the west bank of the river, their position being nearly horizontal ; 
beyond which, et Doeeaiey clans strata dip south at 35°, and 
the surfaces of the are fesjoentiy ome Ep 

of bay-salt. ae hth ta ‘traces of these rocks are seen 
aot, ae ay ee ee At Rockcliff red sand- 


short distance southwards, as shown by Mr. . 
‘The occurrence of Triassic and Liassic strata in this of Cum- 


influence had"not begun to act when Shey erst 

‘The period when this agency commenced, and that when. Coat 

ess, Wo fasta the Piembet. aks coe ea ‘England are 

concerned, be yery nearly determined. Dr. Blyth, of Queen's Col- 

Tego, Ourk, has Kindly furnished ue with Fis coats oem 
of different rocks rot, varions portions’ of, the 2 yrapiuaaias aaa 

Cumberland and Westmoreland. 


trix of these granules being silicates of lime, iron, and 
the two former being in greater proportions than the latter. 
colour of this sandstone is owing toa Serato mons of et 
iron incrusting the silica-granules, which can be Teaying 
the granules quite white. The white ah cin Foe 
ciated with the lower sandstones in the same locality, ta 

quartz-granules cemented together by the same ee 
the silicates of lime and magnesia are in excess, while 


* Quart. Journ, Geol, Soe. yol. xy. p. 549. 
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iron is in smaller i Latina tere ein) 
no incrusting oxi presence of oxide of iron as an 


Torting retrial ob thts oa petiod of the Permina formation is 
Siena ici oe substance, which now occurs as 


the quartz-gramules in the Penrith sandstones indicates the early 
occurrence of magnesia, a substance more abundant in the Permian 
than in any other group of rocks, 

Eyidencé of the occurrence of abundance of magnesia during the 
Permian epoch becomes more prominent in the upper beds of the 
Penrith sandstones, a portion of dolomitized Carboniferous Limestone 
from the magnesian breccias of Hilton-beck yielding Dr, Blyth the 
following results :— 





100-0 
Regarding this rock Dr. Blyth observes that, by deducting the 
carbonate of iron and siliea, and calculating the mixed carbonates of 
lime and magnesia, we have 
Ca0, CO, . 
Mg0, 00, 





Rammelsberg has given three proportions, to which the composi- 
tion of bitter spar and dolomite approximates more or less (Bischof, 











ME OE eghas 

First, 5418 
45°82 

100-00 

Second, 63-95 
36°05 

100-00 

Third, 2000, 00,........000.0064 70-28 
IMg0, CO. ec. 29°72 


100-00 
The dolomite of the magnesian breccia of Hilton-beck agrees 
nearly with the third approximate formula which Rammelsherg gives 
for dolomite=2Ca0, ob. +Mg0, CO,. Of this composition nre the 
Aolomites from Kolozomek, of Gliicksbrunn ®, and a variety from the 

Whe dolomitixing here hiss. been complete. 
Teeference has already been made to the hard veins of light- 
coloured sandstone whisk intersect the lower sandstones, Their 


* For of the dolomites of Gliicksbrunn, and their position, seo 
‘situriny 2nd ed p. 340. = s Ee 





‘The dolomitized limestone, the cementing matrix of the sands in 
this stratum, had the following composition :— 





aa rocks 
limestone, but in the Kirkby Stephen section the ‘hard brockram” 
has a higher position, appearing above the red shales. The un= 
altered condition of the limestono-fragments in this “hard 
fam” indinton the temminaton of the actin of tank foe 
wo rise to dolomites, anterior to the period of deposition of these 
find brockrams,” and shows tint the action of the deloastsige 


agent was confined to the middlo ion of the Permian . 
amie Upnor Feruian, socks tte St Bees ony ee 
—= 
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‘Their deep-red colour, Bes aeese eee 
stones, is patent and can be dissolved off, leaving the 


Salas Et i aap aera nl apie 


them into potato-stones; the dissolved por- 

tion, combining with carbonate of magnesia, furnished the materials 
onto which the regular stratified dolomites were formed, or, be~ 
coming mixed with other mineral matter, constituted its ccmenting 
matrix; in which condition we have it, in the plant-beds of Hilton, 
ging tise to dalomiic sandstones 





izing cause, this has been frequently dis- 
Pty deerme paler One circumstance, namely, 
the occurrence of gypsum, either in beds associated with magnesian 
limestone or in deposits appertaining to the period when this kind 
eee oat ‘was very abundant, seoms to connect 


Scion ergsually existed "us a cuighata ofthis earth Bom which 
was derived the sulphuric acid combined with the lime in gypsum. 
$8. Conclusion. 


‘The Permian rocks of the county of Durham hayo hitherto been 
ence at es of this formation in England. In this county, 
the middle member, the strata appertaining 
hoe hereger espe iod are very im repre= 
sented. es ee peo pee wover ivory ee 
UE betamahnd nphee serine 44 
porting tho base of the magnesian limestones—the equivalents of 
Hilton series—and in many localities these sandstones disappear 
altogether. In tho county of Durham the portions of the Permian 
strata which occur are transgressive on the coal-measures, and 
ijt bn ec ta dame At 


sandstone supporting the Permian breccia-beds. ‘This lehtocloured 
sandstone is said {0 pass downvards into snother sandstone with 
x 
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land ; and the evidence, 






ment and fossils, 
the Lower Permian or yollow sandstones of the 
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Although there is no great band of Magnesian Limestone Tiko that 


mian rocks of the north-west of England, we hold that 

have described in the Valley of the Eden is much fuller and thicker 

than its equivalent in the north-eastern counties. In the: 

England, not onlyis the Lower Permian or Rothliogende 

and imperfectly represented, but the highest member of the ¢ 
entirely wanting. On the other hand, the eplendid n 

tho Magnesian Limestone, in its range from the coast of 

through Yorkshiro and into Nottinghamshire, is 80 ee 

yolume to its focble equivalent in the region under 

that some geologists may be induced to view the Upper Sandstones 
of St. Beos and Corby as synchronous with the Upper Magnesian 

Titsbecioar inter ct of the Yorkshire series, In 

siliceous character of the Permian group of the north-west 

with its eminently calcareous development in Durham and Ye 

it is to be borne in mind in ator Sn wh ea 

southwards into Nottinghamshire, becomes so sand, 

freestones of Mansficld, of both red and whitish = might om 

their aspect, be mistaken for sandstones. It was the least calcareous 


Lat _ 
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of these masses which was recommended by Sir Henry De la Beche 
as the building-stone of the Houses of Parliament; and had his 
advice not been departed from, Ty esarting to the Anstone quarries 
in Yorkshire, the beautiful freestone of Mansfield would, we aro 
Geriehedy ave been thrangh ogra unoitected: evenisin. wz) Tome: 
atmosphere, The sandy varieties of the Magnesian Limestones of 
Nottinghamshire were long ago well deseribed by Prof. Lay or 
and recently their analyses were given in the Memoirs of the Geolo- 

gical Survey, in Mr, Avelinc’s description of the Quarter-sheots N.E, 
it and §.E, 82. 

We may, indeed, adopt the view of synchronizing the red marls 
and sand-beds which overlie the Magnesian Limestone of Notting- 
hamehire with the St, Bees and Corby Sandstones of the north-west ; 
and in this way, though the thickness of the Nottinghamshire band 
is smalll, it has been clearly represented in the Geological Maps of 
the north and south of Mansfield by Mr. Aveline, and even there we 
have thus a tripartite arrangement of the group. In Ireland, also, 
it is probable that the Upper Permian is ropresented by tho red 
sandstones which at hone Hill, near Duncannon, co. Tyrone, 
afford Paleoniseus catopterus (Ag.)'; for these beds have an intimate 
relation in mineral nature to the St, Bees and Corby Sandstones. 

‘However this may be, we simply call attention to the fact that on 
the western side of the axis of the north of England, or Pennine Chain, 
tho Permian Group, from its base to its summit, consists of a tri 
conformable series similar to that which was long ago described by 
one of us as prevailing over wide tracts of the Continent of Europe, 

The establishment of a vast range of Permian rocks in the north- 
west of England is connected with the poe that productive 
Carboniferous deposits will at a future be attained by sinking 
through some of the superjacent Red pane eS 
mouth, at St. Bees Head, coal has been indeed worked for many years 
under the Magnesian Limestone, the Lower Permian having there 
‘become very thin ; and we see no reason why coal may not be found, 
though at greater depths, under the Ted Santstone north-west of the 

of St. Bees, Again, immediately south of Maryport, where 
the productive coal-measures dip northwards, they are flanked on the 
north by the Upper Permian, from which they are separated by the 
fault before alluded to. Now, ifthe Lower Permian should 
‘become thin hore, as it has done in the environs of Whitehayen, 
coal may very well be won by shafts sunk through the Upper Permian 
Sandstone. Lastly, the small bat highly productive coal-field of Can- 
noby, lying on the northern side of the great Pennine fault in its exten- 
sion into Scotland, is seen to have its strata Sipping southward, or 
directly towards the Corby Sandstones or Upper i We hayo 
therefore little doubt that, at a depth which we will not pretend to 
estimate, the eoal-beds of Cannoby, which have been Stee eam 
off by the great downenst fault extending under the Red 
Rocks, and under the Solway Frith, may in this way be viewed as the 
north-castern limb of the West Cumberland or Whitebaven coal-field, 
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(Abstract.) 

Tx this paper the Ammonites sn Gostties fe ee 

prolite-ted were described, with the endeavour to elucidate 


‘yesolving of whic 
te ti eg weed eg pee 


gro peace without disturbing the existing nomenclature 
are three “ great species,” or groups, called Ammonites ros— 

tratus, A, splendens, and A, planwlatus; and a few * small species,” 
mostly new ; Desides these were a small group of Scaphites, and s 
Oriceras from Hunstanton, tt ‘ay ae 
Every recognizable variation of form was described, a 
marked instancos, named, the named forms being merely used 98 
necessary links for connecting together allied 

Te ths Sa ana poe "A, Fittoni was own to pass insen- 
sibly into A. st alta was traced on the one hand 
Ese a arnt tn 2 ick wa roby td, and 
a this 


and 4. Guersantii into A. voc and fale 
now form called A. gymnus. A. Guersantit passed into A, auritus 5 
this species passed into a new form called A, novatus , 


* For the other communications read at this Evening-meeting, tee Quart. 
cs Riese Boa veh oxy. 605 wa oh exp FE b= 


all 


species, called the ‘‘spZendens”-group. And the author has fortified 
his conclusions by breaking up many specimens, and finding the 
inner whotlegoreapending fo tooo of other species. ‘Thas, A. gplen- 


% 
“mall species” described were A. ocrlonotus (new), which ia 
variation from A. in which the ribs are not angulated, but 
bere se flexure. A, Woodwardi (new), like a young 
‘Studeri, only the ribs pasa over the back. hesaregtealt: 
wich to te une ops arr and em «nga 
on the back. A scangdari), with ow a lng i wd 
three rows of tubercles on the angulated back; the sides are flat 
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The Scaphites is S, aqualis, and shows variation in size, form, 
: , *y elayieel elalailaheragela 
each side of the hamus. 
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or 
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Fronrvany 24, 1864, 


Edward Easton, Fsq,, 49 Upper Bedford Place, Russell save) 
George Maw, Esq., F. Ls. FAS.A., Benthall Hall, near B 
Toseph Elliot Square, Esq., 4 Stanley Crescent, Kensington Park, 
and Edward B. "Tawney, Esq., Assoc. Royal School of Mines, were 
elected Fi 


‘The following communications were read :— 


1, Everex Discovnnies of Fuuvt Iupimresrs and Foss, Muours 
in the Vatax of the Ouse, By Janus Wrart, Esq., F.G.S, 
Srvce my communication to this Society of discoveries of Flint 
Tmplements associated with fossil remains of extinct Mammalia in 
the Post-tertiary gravels near Bedford, I have been so fortunate ax 
to have the ity of examining’ in this valley several good 

and there is one especially of which it is desirable to have 

a Broa as it furnishes several important data in reference to the 

question of the Drift. 

The opening of this ection appeared to me to present a good 

Soprertanity of asertaining whethar the groves t this lowar level 

the Ouse Valley exhibited any phenomena different from those of 

‘the upper level at Biddenham. With this view constant observa~ 

tions were made throughout the excavation; and some points of 

| evidence were obtained, which tend to support the opinions of Mr, 

Prestwich in regard to the different periods and climatal conditions 
; YOU XX—PAME 1, ° 





name, 
i whole 
of the surrounding flat Jand is a deep alluvial deposit, and a 
portion is under water during part of vie, ae dee 
floods. Beneath is an extensive deposit of gravel, which overlies the 
clay and limestone of the Middle Oolite, and this hill is composed of 
tho same clay, 2 
"Tho hill is a conspicuous cbjest, although only 86 feet above the 
eyel of the river, as it is the ouly natural elevation in this 

the valley. It is exactly four miles from the celebrated pit of Bid- 
denham ‘as the erow flies," but nine miles if the measurement 
taken by the present meandering river, the feeble successor of 
ancient torrent which scoured the valley. In the absence of 
actual survey for the true lovels of this district, some idea may be 
formed of the difference of the levels between the pit at Biddenkam 
and the cutting at Summerhouse Hill when it is stated that the river 
has, in this distance, four mill-dams ; so that the natural fall may be 
calculated to be at least 30 feot between the two sites. 

‘The railway contractors found that there was on the north-eastern 
flank of this hill a valuable deposit of gravel, This discovery was 
soon turned to account, and several acres have been excavated to 
furnish ballast for the line and roadways to the viaducts. I watched 


ly decreasing in thickness until near the top, where it ceases 
altogether; and on the south-western slopenogravel is found, but thera 
the hill is exeavated for brick-making, the elay coming close to the 
surface, Itwould appear asif this mound had caused a shoal, and that 
* Sco his “ Theorotical Considerations,” in the * Proceedings of the Royal So- 
ciety,’ March 27, 1862, > 
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great 
But thero is another fact which gives importance to 
and eauses Summerhouse Hill to be added to the i 
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iron, which I had observed all along a layer about 2 feet from the 
bottom of the bed; other stones had a whitish patina from imme- 
inte contact with the sntiwe we G ENax poole 


sccumulated on 
ance, This fint tol 2 
found in the Champ de 
in the sheet of 


ments, 5 
one found wf Bt. Gilles, near Abbeville, and figured in the paper by 

Mr. Prestwich, in vol. cl. of the “Transuctions of the Royal Society.’ 
‘Amongst the gravel T found three flint flakes, on which there are 





‘There are six places at which Flint its have been found 
near Bedford, within a radius of four miles, in the following order 
‘of succession : — Biddenham, aa Cardington, Kempston, 
Summerhouse warrants 


eo cgeaeteas Paslhoms pantry teem Fe 
for the public turnpike trusts—where a man’s mouth is taken as 
the guuge for the size of the stones to be laid down—a most in- 
teresting relic would have been sacrificed. preys oe 
of ecience this regulation had not been insisted mpon hero, 
I flint hache reposing snugly in a rut. rude 
of dung-earts had gone over it and premet ts owners 

‘and unnecessary conchoidal fracture on one side, and 
ipolais bat ok wafer davmacig it to prevent its 
as a true Implement of the Drift. I ascertained from 
of the farm that he had made a small pit at Honey 
out such gravel as he it and then levelled it 
is about a mile west of , at the junction of 
‘ac Peal ‘Dridecker, ead Kempston. This is on 

ens e level as the Biddenham pit, and the Implement is 
Berea apr! tio potted hachos of Asiens. 

In reviewing the facts now under notice, and keeping in view the 
circumstance of the freshwater Shell, the Unio Batavus, found in the 
valley of the Oise(France), being discovered in a fossil state ut Summer- 
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psc pe hi sober Serer 


2. On some Txoxvt Discoveus of Prove Lurcewcexrs in Dane 
arose jn Haste ond Winns By Jour Hvavs, Eaq., EGS, 


‘Havrvo within the last few days visited, in company with Mr. Prest- 
wich, the scones of two recent discoveries of Flint 

anette te medians naa ‘a few notes upon the sub- 
ject may be of interest to this 

‘The discoveries in question have taken place, the one on the sea 
shore, about midway between Southampton and ‘where 

ements have Bea found by Mr, James Brown, of sbury 5 
tal tie wher nt Bat near Salisbury, where thoy have beon 
discovered by Dr. H, P. Blackmore, of that town.* 

‘The first-mentioned discovery was made accidentally Bee ta 
Mr, Brown being on a visit at a friend’s house, nour 
tpot about 2p ace south of Titeiield, wos walking slong the ahi 
about the middle of the cliff westward of Hill Head, and between 
that place and Brunage, and piled up a worked flint, in which he 
at once recognized a form of Implement peculiar to the Drift. Dili- 
gent search, renewed on boreal subsequent occasions, enabled him 
fo find five tore, all within forty ot ity yards of the plase wits 
the first was picked up, and near the spot where a large mass of 
gravel had fallen from the cliff on to the shore only a short time pre- 
viously. Three of these Implements are oval, « ly convex on 
both cial sos with a cutting edge all round. yout of these 
three are more sharply curved at one end than at the other, and a 
fourth is more lanceolate in form. "The fifth is the heavy butt end 
of a large Implement, probably a pointed one; and the sixth broad 
flake with numerous ficets on the convox side. 

‘On the occasion of our late visit, I was fortunate enongh to 
discover another specimen, of the spear-head form with a rounded 
point, exactly similar to many of those found at St. Acheul. I did 
not, however, find it at the spot where the other implements were 
discovered, but about a mile to the west, nearly midway along the 
cliff between Brunage and the lane Teading down to the shore 
Chilling and Hook. It was lying among the shingle on the shore 

‘ite the highest part of the cliff, which there attains a height of 
abont 30 feot above the top of the beach, or probably about 35 foot 
‘above high-water mark, 


* Sco also the ‘ Goologist,’ vol. vi. p. 305. 
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Bracklesham series, capped with gravelly beds in many places 10 to 
12 feet thick, and in some os much as 15 or 16 feot. ‘Thoy are 


alleys draining portions 
of the adjacent country, ax St Hook, Chilling, Brunage, and. Hill 


we gravel consists almost entirely of subangular Chalk-flints, 
among which are some of considerable size, und some quite fresh 
and unrolled. ere Are Sin Sir rat i locks of Ter= 


which was 22 fect in circumference, and folly two feet six inches 
thick. There are a few and chert-pebbles in the gravel ; 
thero are also a few sandy scams with falso bedding intercalated 
in it, as well as some loess-like and marly seams ; between 

and Hill Head there is a band of loam three feet to four fect in 
thickaom, continuous for some distance, little below the top of 
the 

Some of tho flints in the gravel are almost unstained, but the 
great majority have their surface considerably altered, and are either 
white, grey, or ochreous, in some eases with a porcellanous lustre, 
‘The Implements have ly the same character of surfuce, and, 
though not as yet found in sifu, it can be proved almgst to demon- 
stration that they are derived from the gravel capping the cliff, as 

that is the only available source for the whole of the shingle on the 
beach, 


‘We were unable to discover any traces of Shells or Bones in the 
gravel, nor had it in any way appearance of being a raised 
beach. On the contrary, it had many of the characteristics of being 
a fluviatile gravel, as will have been observed from the description 
already given. The area voyered by those drift-beds appears to be 
very extensive. They scem to cap the cliffs as far as the shingle- 
beds near Alverstoke, 8.W. of Gosport, and we found what was 
emety the same gravel in several places between the coast and 

and Farcham, Mr. Prestwich informs me that they also 
extend along the coast to Southampton, and are moreover found on 
the other side of the Lefer ap Water. Taking all things into 
account, there can indeed be but little doubt that these gravel-beds are 
merely an extension of the valley-gravels of the rivers Test, Itehen, 
Hamble, and other streams, which, at the time they were deposited, 
flowed at this spot in one united broad stream, at an elevation some 
forty fect above the existing level of their outfall, over a country 
which has since, by erosive action, been in part converted into the 
Southampton Water. Such an alteration in the relative positions 
of land and water may seem to claim for the Flint Implements con- 
tained in the gravel an almost fabulous antiquity ; but it must be 
remembered that at Reculver we have a perfectly parallel instance 


a 
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of fluviatile beds, containing Implements fashioned by the hand 
of man, <li butting on the ea, ata heigl of it fet 
above it. Rr eshalpeetres at Ficheros wba will 
now direct attention, the evidence of the 

torieally, not i  Sroaking) ison aioe . 
Known to geologists. As early as 1827* Sir Charles Lyell com- 
municated to this Society « notice of the brick-earth rubbly- 
chalk beds occurring there, and mentioned the discovery in them of 
the bones of aetna Rhinoceros, and Ox. Subsequently, in 
1854, Mr. Pi eecbwich ed the late, i oka eee 
communicated a paper “On a Fossiliferous Drift 

in ich the Drih-beds at ‘Fisherton, andl mone especially Saalsqat 
tion exposed in Mr. Harding's brick-pit, are accurately described, 
and an extended list of the Mammalian and Molluscous remains, 
which up to that time had been found, is given. ‘What, however, 
invests Fisherton beds with iar interest, is their 


have been found ; a similarity pointed out by A Prestwich in his 
account of the discoveries made in the Valley theSomme,read before 
the Royal Society in 1859+, and which led both him and me to 
visits to Fisherton in the hope of discovering Imy ts there also. 
It was not, however, in these beds of brick. or loess that such 
a discovery was destined to be first made, but in certain beds of gravel 
at a still higher level, in which up to the present time no organic 
a have been found ; though the persevering researches of 
nln aed P. Blackmore haye been rewarded by the discovery in 
‘ee well-defined Flint Implements, as well as of some more 
eon fashioned flakes, ‘The Implements are all of oval form, more 
sharply curved at one end than at the other, and co eee 
both sides. They are all considerably stained and discoloured, and 
two of them are much rolled. In form they present the closest analogy 
to many of those from the Valley of the Somme and from Ickling~ 
ham. I have some specimens from the latter place which in point 
of colour and character of surface exactly correspond with those 
from Fisherton. 


‘The pit from which is dug the gravel, in which these Implements 
were found, is about a mile to the west of Salisbury, ‘ora 
Bemerton new church, nnd close to the lane ccna 
Wilton and to Devizes, and nearly midway between them, Ties 
ld pit, for a portion of it that has been worked out is plant 
fir-trees, now of considerable size. There appears, however, to bea 
Jarge quantity of gravel still left unworked, and it is, 
in a neighbouring field. The deposit lies upon the southern. 
the spur of chalk dividing the valley of the Wiley, or Ne 
that of the Avon, about a mile and a quarter above the 
of the two rivers, which are here about a mile apart. It 


oa 
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angular and subangular gravel in a red matrix, almost un- 
stratified, but with a few loamy patches, stones are prin- 
cipally chalk-flints with a few Grocnsand pebbles and Tertiary 
sandstone blocks, some of them nine or ten inches long, Its thick~ 


chalk-ridge, but near the Cemetery it probably attains a height of at 
least 100 feet above the level of the river, and the surface of the 
gravel-beds of which T have been speaking may be about 20 feet 
Tower. As we descend the hill we find the chalk in places coming 
almost to the surfsee, but ot the rulway-bridge it is acon that the 
catting has been carried through beds of brick-earth and gravel, 
resting on flinty chalk-rubble, similar to those exhibited in Mr. 
Harding’s brick-pit nearer Salisbury. These beds are continued 
down to the bottom of the valley, and may be traced in various 
pits on the south of the Wilton read. 

relation of the high-level gravels (in which the Implements 

were found) to these lower beds will be best seen in the Section, I 


Section of the North Side of the Valley of the Wiley, 14 mite west 
x. of Salisbury. 4 








4 High-lorel gravel. 2. Briskearh and gravel, reting on chalkerabtle 


evel gravels on the eastern side of the valley of the Avon near 

Ttis needless to enter into any description of the geolo- 
gical character of the low-level beds of drift, us they have ulready 
‘been fully deserihed in the paper by Mr. Prestwich*, to which T 
have before referred. As, however, the careful researches of Dr, 
Blackmore have considerably extended the fauna of this deposit since 
that paper was written, it will be well to give an amended list of the 
‘organic remains found in it. 


Tih eval ee Prestwich informs me that there are similar 


* Quart. Journ, Geol, Soe. vol. xi. p. 101, 
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this Ses @ fossil state, by Dr, Blackmore*. Of the Spermo- 
philua, or pouched Marmot, an animal about the size of a Squirrel, 
peaeete remains of at: least thirteen individuals have been 

parts of the skull with the tecth remaining in their 
peeves devia reprint ungual phalanx, which shows that the 
animal must have been armed with strong sharp claws. Of the 
Lemming, which is closely allied to, if not identical with, the 
Owinyak, or Greenland Lemming, a native of Hudson’s Bay, remains 
of two or three have been discovered. The two most remarkable 
fossils are the egg-shells before mentioned, one of which appears to 
be that of the Wild Goose. 

Now, it is not « little curious that all these additions to the list 
of British fossils of the Post-pliocene period afford, as has already 
been pointed ont by Sir Charles Lyell +, some prosumptive evidence 
of our climate haying been colder st that period than itis at present. 

‘The Greenland Lemming, the Marmot, and the breeding-place of 
ei im our minds with Arctic regions 
or an Aly 

Da es tiene’ Asandetane in tho gravel and on the shore near 
Hill Head could hardly have been transported, except by ice-netion ; 
and the chalk-flints in the gravel, which must have travelled a dis 
tance of ut least twelve miles, and some of which are, nevertheless, 
entirely fresh and unrolled, testify to a similar means of transport. 
Altogether the evidence of the two cases which I have attempted to 
describe tells much in favour of the theory advanced by Mr. Prest- 
wich, that tho greater excavating powers of the rivers of the Post 

period, as compared with those of their representatives of 
the present day, were mainly due to a more rigorous winter climate, 
probably accompanied by a more abundant rain-fall and a greater 
tendenoy to floods. 

Still we have ample testimony that the climate of that period was 
such us to permit of abundant animal life, and that the rain-fall was 
not so excessive but that there was a sufficient supply of vegetable 
food. The denuding and excavating power of the rivers cannot, 
therefore, have been out of all proportion to what they are at the 
present day, and the effect produced in the course of a'single year, 
or even a centnry, can hardly have been appreciable in valleys, such 
as those through which the rivers now run. 

When, therefore, we look at a Section like this at Fisherton, 
with its high-level and low-level gravels, or at that of the valley of * 
the Somme at Abbeville, in which these beds have their exact par- 
allels in those of Moulin Quignon and Menchecourt, and when we 
find that in the high-level gravels which must have formed the hed 
of the river when it ran at an elevation of 80 or 100 feet above its 

® Sinco this paper was written, Dr. Falconor has informed me that, in 1858, 
he hn i 1n the collection of the late Rev. Daniel Williams, amongst the 
Set Micra 0f tae Mendip Ourarns, two lower jaws of » specie of 


‘phitus, which hie named 8. erythrogencides, and which tical 
ga SE ete age aay pr d pe 


+ ‘Antiquity of Man,’ ard edit. p. 620. 





two miles west of Alverstoke, he found two 
The one is of nearly triangular form, with a slig 
and with the butt end retaining the natural surface of 


Brown has slso found five or 
[eB] 






‘William Eassie, Esq., High Orchard House, Glouce 
Ablett Jesse, Esq., F.L.S., Lanbedr Hall, Ruthin 
Lueas, Esq., 19 Hyde Park Gardens, were electedl 
‘The following communications were read :— 
1. On the Discoveny of the Scares of Prenasrrs, with 

on the Cepmaxtc Sirrexp of that Fis, By E, Ray 

[Commanicated by Prof. Huxley, FRS, PGS: 
(Pare XIE] 
Puor, Acasstz® was the first to describe certain 


* * Poissons Fossiles,’ vol. i. p. 135, 
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the Cornstones of Herefordshire, associated with the well-known 





he named @. rostratus, C. Lewisii, and C. Lloydii, respectively. 
At the same timo he expressed his doubts as to whether, on account 
of the peculiar structure of the test, it might not be advisable to 
place these three Fish in a distinct genus. In 1847, Dr. R. Kner, 
writing in Huidinger’s ‘ Abhandlungen *,’ considered the fossils in 
question as the remains of Cephalopoda, and he proposed, thereforo, 
to place them in a new genus, Pteraspis, remarking that the struc 

ture of the test preserved in these fossils corresponded closely with 

of the calcareous plate or “ cuttle- bone?” of Sepia. Prof. 
has since investigated the structure of both Cophalaspis 
Pa Pteraspis, and published his results in this Journal ¢. It will 
therefore only be necessary to remark thut he came to the con- 
clusion that Pteraspis Lewisii, P. Lloydii, and P. rostratus wore 
the remains of Fish, and presented no teal analogy to Sepia in the 
microscopic structure of the test. This, he showed, was similar to 
that of Cophalaspis, but differed in the absence of bone-cells or 
lacunwe ; and he adopted Kner's name of Pteraspis for these Fish, 
considering that the differences in form and structure between the 
two groups warranted a generic separation. 


Preraspis was the discovery of the scales. These, at length, have 
come to light, in a quarry at Cradley, near Malvern, where the 
Cornstones of the Devonian system are worked. The specimen 
(PI, XID figs. 3 & 4) which I ahesioad lam eeecuseanratstael wecatl 
portion of the cephalic shield, of which the internal nacreous layer 
is exposed; closely attached to its posterior margin, and apparently 
portially underlying it, is a row of rhomboidal senles, eight in 
number; these are ‘re followed by eight other rows of similar scales, 
and they are all that remained preserved in the specimen, Tho 
scales which are shown are, therefore, only those of a small portion 
of the anterior dorsal surface. 

TL might be suggested that these were the scales of some other 
Fish, sinco the portion of the cephalic shicld preserved is hardly 
sufficient from its form alone to warrant the assumption of their 
Ptoraspidian nature. Fortunately, however, on one surface of the 
specimen (which presents a part of the shield crushed into this 
position) a small portion of the characteristic external laycr of the 
testisshown. This is marked superficially by delicate striw running 
parallel to one another ; and at the edge, where broken off, it shows 
the middle layer containing the polygonal cavities deseribed by Prof. 
Husley. ‘This structure, which has no parallel among Fishes, or, 
indeed, any group of the animal kingdom, leaves no possibility of a 
doubt that the specimen is a fragment of Pteraspis. 


{ Hnidinge’s ‘Naturwisenechftiche Abbandlungen! voli, p, 150. 
+ Quart, Journ. Geol. S00, vol. aiv. p. 267. 
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but imperfectly in the specimen under description. however, 
of the scales preserved show delicate striations, which appear to 
exist on a superficial layer of bony matter, which easily separntes 
cease. vest O€ the'souts; andl Sucteetevens ‘Tho arrangement of 
tho markings is drawn in fig. 1, No trace of a fin is observable, 
although it seemed probable that the posterior spine was intended 


margin (a). A slight groove or dopression marks the anterior 

tion along the median line, disappearing towards the elevation of the 

central boss, whence the lines of striation arise, The lateral cornua (6) 
* * Poissons Fossiles,’ vol. i. p. 137. 


f Quart Journ. Geol, Soe vol svi p. 168, 
$ Mid. vol. xii. p. 100, 
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are, marked! by sinilar minnte lines running parallel with the sides 
of the soute to which they are attached. piece betwoen the 
rostrum and dora) sau in which the orbits aro placed orna- 
mented by a series of curved striations, parallel with the margins 
of the orbital apertures (¢, and fig. 2). Phe trations on the Fon 
tram run in parallels across the median line, describing four curves, 
which become ono af tho termination of the mout (S¢-10 d), Bo” 
twoon the rostrum and the scuto a small quadrangular piece exists, 
in which the markings are arranged somewhat differently (see 
figure). Besides these delicate strive, there are found on the dorsal 
soute two series of minute round depressions, one on each side. 
Another series surrounds the insertion of the spine, and a third 
and fourth run from the posterior angles towards the central elo= 
vation, ‘The posterior spine itself is devoid of any markings; a 
large portion of it is filled into the back of the seute as a distinct 


piece, 

The internal aspect of the shield presents a surface quite 
free from any ornamentations in the form of strim, being composed 
of the macreous or internal layer of Prof. Huxley, ‘The most 
prominent feature is a small circular depression which corre- 
sponds to the quadrangular piece mentioned as existing on the 
convex side. Two very conspicuous elevations exist also on cither 
side of the median line, immediately beneath the elevated boss of the 
outer surface, Certain inequalities of surface also exist, which cor- 
respond to the contour of the exterior. The sutures visible on the 
exterior, where the various portions of which the plate is composed 
are joined, are not obvious on the eoncave surface. 

‘These few remarks are merely intended as a small contribution 
to our knowledge of this most interesting Fish, Further researches 
and discoveries are still needed to elucidate the form of the fins and 
of a large portion of the body; and it is to be hoped that it will 
not be long ere tolerably porfect specimens of this genus will be 
exhumed from the Cornstonos of Herefordshire. 





EXPLANATION OF PLATE XII. 
Mhutratv of te Sea ant Cpt Sie of eri 
I; Blom of he Sa of Pov 
ad ofa portion oF tho’ er cris ‘hid of Pru, showing 
teaions paral to th margin of tho orbital aperture 
Figs 885. er 3 inca sl of Pop ‘scales attached to 
Fig. 5. Dingzasctin of eae cant thild of Péragpis: from rostrum 
i ent of the soalos of Pleraepis 


1D. Weatarstion of the copalie shicdl of Ptorayps: a, margin; 4, laers 
‘ae cornua ; ¢, orbital region ; d, rostrum ; ¢, dorsal spine, 











2. On Remarss of Bormaronners. 
Biaactices af 8. aden E 
(Communicated by Prof J. Morris, 7.6.8.) 
ern 


Rewunrs of a large Dendrodoid Coslacanth, obtained 
Soaceead of tro lage pepttonr 

two roa ®: 
cast considered 








On Missrxo Supnmextany Forsartoxs, from Susrenstox or Re- 
xovaz of Darears. By J. J, Biosst, ICD, FOS, formerly 
British tary to the Canadian Boundary Commission. 





‘Covrests. 
L. Introdustion. 5, With a Triassic Roof. 
IL. Instances of Blanks or Gaps*, i Permian, Roof. 
1, With « _ 
Setar teat, 8. With a Devonian 
With a Creascons Root 8, With «Sian Roof, 
Be ; TIT. Conclusion, 
why ie at Socom. 1, Goneral Considerations, 
ith a Jurassic Roof. Summary. 
‘a: Callie. 8, Tnferonses, 
4, Lins. 
I. Ivrropvertoy, 


aus tenes absent iron ths sao in the vertical series 
of sedimentary rocks, little notice has been hitherto fae 
absence, except in single unconnected cases; and that 
sists almost entirely of a few remarks in Mr, Jukes’s 
‘Manual’ and an allusion or two in the writings of Sir R. I. Mure 
chison, Mr, Darwin, and Prof. J. Hall, of New York. * 
As circumstances, relations, processes, and pepe wells f 
our attention are here concerned, it is proposed now to of 
Bratine Os maljest so well sit oka bo oes t 
Seater as of all science, is us 
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‘The general idea of any advance 
srr nt any prog ie arma 


obi ceoccaient seas eee 
country; just as Vicomte d’Archiae, in 
1848, ‘sketched in unmistakable language 


the features pryrecemart aio) 

Theory Shieh Bron, in 462, mals his 

sae mee ten eee 

—! in ving 

me ‘an elaborate article in the «Bul- 
de In Société Gelogique do France, 


greatly in thickness and extent—far stretch- 
ing out and thin in plains, thick and limited 


Americas, India, 
Rms But they have also been from 
the very earliest periods largely, and fre 
quently, absent from their normal situa- 
tions, and ee so than appears in 
systematic worl it is easy to sec, 
yeast peep al VST, 
these suspensions its, 
that it will be ono day proved that the 
emerged tracts were at all periods so ex- 
tensive and s0 united as to constitute from 
one-fifth to one-third of the whole surface 
of the globe, 
While any given district was in a state of 
we, Various sediments were being 


ee enty epochs nbov. Serie 

crs above water, as 
occurred?* Missing formations, 
Bie toll cs Ged apart place wc 

ariice fuvt ks coals hrc veceaert 


* Canada, Hudson's Bay, Germany, de. &e. 
e 





‘ig. 2.—Seetic the Sierra Me Spain), showing two 
Tie inde ts cuncacion (alee ML Be Ween ead Catomt 






{ 
cae. Ft 
a, Silurian. 


’ ¢. Musohelkulk, 
6, Red sandstone and variegated clay (Trias), . Caleaire Grossier. 
From an abundant supply of instances of blanks (the indications 
of an emerged surface) those described in this memoir haye been 
selected, as apt to our purpose, and having an ascertained horizon, 
‘They are given in descending order, each successive epoch supplying 
‘the roof of a blank. 





IL. Lestances or Braxxs on Gars. 


1, With a Quaternary Roof.—Throughout by far the groater part 
and 


and Huronian rocks ; little or no deposition having taken place there 
(through 25° of longitude and 19° of Jatitude) during the vast in- 
terval of time between that of the contiguous formations, Marks of 
denudation are many and powerful here; and thongh there are 
patches of younger strata, they do not require notice from us, 
On the opposite coast of North America all this is 
Labrador and Cunada to beyond the Upper Mississippi River, 
in a broad belt of ragged land 2000 miles long, where no Mesozoié 
nor old Tertiary rocks, loose or fixed, have boon met with, though 
often looked for. From this block of older metamorphic formations 
another broad band of the same antiquity, sprinkled with sand, 
gravel, and boulders, runs from Lake Superior into the Aretic Ocean, 
through Rupert’s Land, for 1500 miles*, Messrs. Foster and Whit~ 
ney also remark that “ Betweon the Northern Drift of the south 
side of Lake Superior and the Devonian there are no deposits, but 


* Quart, Journ, Geol, Soe, vol. xi. p. 500. 
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‘an immense gapin the series of formations. Of the condition of the 


In Nova Scotia there is, according to Dr, Dawson, no formation 
between the Drift and the Upper Trias. 

An important section, running 550 miles due east through the States 
of Alabama, and Georgia, from Vicksburg on the Missis- 
sippi to the Atlantic, has been pointed out by Sir Charles Lyell. It 
gives successively Loess, Eocene, Chalk, Coal, and Granite, and again, 


ia od hl prt rg ure of Plane oer rs 
covers by Quaternary beds. 
Large portions of the Ural Mountains, and especially their eastern 


flank, have no deposits between the Drift and the Carboniferous 
rocks; and the same may be said of Siberia, showing that it was 
for a long time a subaérial continent, although in parts not without 
newer i 


. 

Maubert Fontaine, in the Ardennes, loose Quaternary beds 

repose on Silurian schists **; and Della Murmora++ reports several 
similar cases in Sardinia. 

It is an old observation of the late Mr, Warburton, and quoted by 
Sir Henry De la Boche, that the alluvial beds in which the bones 
of Elephants are found, in consequence of previous denudation, are 
discovered resting on the blue clay of London, Oxford Clay, or any 


bed. 
‘These few examples have analogues abundantly in other 
countries, and they form ete cigcttouad tart of the octets 
Spalys when we take into consideration other gaps commencing 
with lower epochs, 

2. Witha Tertiary Roof.—Sir Roderick Murchison §§ found on the 
River Vaga, in northern Russia, o beautiful section of Pleistocene 
strata resting conformably on horizontal Permian beds, It there- 
fore indicates the prolonged rest of that country. In like manner 


folf 


nited 
aed ‘Voyage dans!’ Amérique Midtionaiy voli. 3 partie, pp. 210, 


Murino,‘ Geogr of Ruin! vol. 
Histoire des I sy wp. 650, 
Fe'Gouk Bul Soe Gea Pann ac al il Bo 
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‘Mem. Geol. Surrey of Great Bctain, wo .p. 290 
Geology of Rustia, vol. i p. 331. 
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twenty-fivestages. At Gahard 
two stages being absent; and at Tournay (Deux 
overlie Chalk, four stages heing missing. 


late Mr, 8. Peaco Pratt ®*. A remarkable sories of gaps, ir 
the absence of Chalk, Oolite, Permian, Devonian, &¢., is 
Prof. Peters + as occurring near Bleiberg. The section 


betes atl ‘De Boxnamon, ' Hxplicaloe ie Tadic 


*D 
vol. ii. 

















4. Linssic marble and scbist, with Ammonites, &o. 
5, Jurassic Clay-alate, 





Fig, 4.—Section from near Massa to Monte San Pellegrino (after M. L. Pareto). 


aw. 








6. Upper Jurassic black dolomitic limestone, 
= 


edge of the Bavarian =a 
it Alps, the upper 

of the Eocene formation iis 
with some Miocene 
strata) was ae never de- 
posited or been swept 
away; and he justly con- 
siders their absence an im 
portant fact. The Tortinries 
of these countries have no 


met, near Pinnedda and Go- 
nessa, as well a8 on Mount 
Cardiga, in Sardinia, as also 
at Goni and Terra Seguda, in 
the same island, with Num= 
mulite-limestones and sand- 
stones incumbent pesetata 
on the upturned edges of 
Silurian schists. 

‘The Lower Hocene §, with 
Nummulites, forms the roof 


Pre gon des Pi de la 
an a) 5 
ree sa ge 
Doi p. 187 (on the Pyre~ 


tb Orbigny,*CouradePaléont? 
vol ii, p. 70), 








wot PROCEEDINGS OF THE @KOLOGICAL SoOrETY. Diu. 9, 
‘France it 


of a considerable gap in the same parts of In 
covers Neocomian af Orgony os Flat 





‘very great. 

Nummulite Limestone rests, near Thun, on n Novognlaas, and in 
the Diablerets on Gault, the fossils of the two formations being 
sometimes mingled together. 

8. With a Cretaceous Roof—Premising a few words on the mem- 
bers of this formation, I may observe oie ae 
‘up by Vicomte d’Archine, and referring to seventy-one different re— 
gions, both small and large, enables me to state that, massing together 
all the subdivisions of the Cretaceous series, little more than one~ 
third of the whole has been actually laid down in these seventy-one 
countries, They are found in twos and threes; and it is exceed- 
Se aes or nearly the whole, succession in ono 


nat 08 od ie a cy 
in the following order :—the fourth group is the thiekest ; then the 
second, first, and third successively. 

The ecrics is ‘moet complete in tingland and Branee, aes 
the north of Germany, and the province of Constantine in Algeria. 

The south flank of the Maritime Alps and the north flank of 
some of the other of those high ranges presnb ee Se 
of Cretacn ck(1n thwhclser DA elsewhere 
ger the rurfce of the globe, as far us is known thi formation may 
be described as poorly, or very poorly, represented, or quite absent : 
although in soa Delt, tn in North Amnarios ats apart eam 
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vast. ‘Thus, following the Chalk-beds from west to'cast, from the 
eastern frontiers of Gallicia and Podotia to the south end of the 
Oural Mountains, we have 30° of longitude, and from north to south, 
from Simbirsk to Orenburg, nearly 7° of latitude. it 
the whole of this space we have only the White Chalk, and it is 
never more than 300 feet. thick; and in Russia it Ties exclusively 
on Oxford Clay, Kimmeridge Clay, and Portland Stone—a fact of 

interest. ‘The highly fossiliferous chalk of ‘Trichinopoly and 

Areot is subdivided by Mr. H.'T, Blanford* into six groups; 


most cases the area is considerable, and reaches to many hundreds 
or thousands of square miles. 

‘The Cretaceous rocks in England are always unconformable to 
the Oolitic +, with considerable denudation of the latter, as in Ox- 
fordshire (Prof. Phillips). There is, therefore, a hiatus betwoen 


‘According to Mr. Darwin t, Upper Cretaceous rocks lio on Jurassic 
strata in the Chilian Andos, Neocomian beds being absent ; and at 
Coquimbo and other places Cretaceous and Jurassic fossils are inter- 
auingled in the same bode, from which itis inferred that the parmage 
has been gradual, and that there has been no gup. On Lake Tiberius § 
and about the Dead Sea, in Palestine, in the Duchy of Brunswick ||, on 
the north flank of the Hartz, Chalk covers Lower Jurassic strata]; 
while in the plains of Poland, Gallicia, and Volhynia it lies horizon 
tally on the newest Jurassic. | In the Department of the Var ** this 
kegs Jasesio trata, which latter are incumbent on Bunter 


Tn Yorkshire this formation rests both upon Lins and upon, the 
‘eurved and inclined beds of New Red Sandstone ++ (Trias). Casiano 
de Prado$t found it, in the province of Segovia, to lie, by overlap, 
successively on ‘Trias, Silurian, Gnciss, and Granite, all deeply 


‘M. Ivanitski g§ met with Chalk lying directly on Keuper at 
Bakhmoutha (Donetr, Russia); and nearly the same thing occurs 
‘at Jumilla, in Spain, as we learn from a fine section in the Salines 
of Rosa |i. 

Chalk overlies Upper Carboniferous Limestone unconformably in 


vol. ¥. p. 34. 
+ Lyell, ‘Principles’ p. 187. 
vee a iples,” p, 





B 


after having through the Cretaceous ‘have struck at 
once into a ly Palwozoic, and which at Calais are true 
Coal-measures. Ce 
Noblemaire || met with Cretaceous rocks 
and My deserca ieascepe 

Sardinia. Parts of Scania, in Tet the enue kind of 


ig, 5—Saaion in the Sierve de Guodarrama, south of Cabanillas, 
showing Chalk: vesting on Granite of unknown age (after MM. de 
,, Vermenil and Callomb), = 


I Molar. Atalaya. Cabanillae Guadarrama. 











« 
a, Granite. 6. Chalk. ce. Diluvium. 


In these twenty-cight instances of blanks, which were taken 
nearly as they came, the Cretaceous beds are found in contact with 
the following rocks (once sea-hottoms). They lie on Jurassic six 
times, Lias once, Trias four times, Carboniferous Limestone or 
schist seven times, on Silurian twice, and on old granite, gneiss, 
and mica-slate eight times, 

Wh: ss Challis not seo ot yin ey oe 
nian, &e., Feannot tell; perhaps for wantof a more extensive search, 

b.. Upper Greensand.—Neovomian, Gault, and Lower Greensand 
are missing in France, on the west side of the Anglo-Parisian 


* James Hall, * Boun Report of Masbate ut. 
+ DR aie da Peg yo pa 
Austen, Quart. Journ. bel al. 
Prestwich, thid, vol. 
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basin, and in thut of the Pyrenees; but the Upper Greensand 
regain sae) relations of some deposits 

transgressive ever-varying are 

iMlnsteated by the Upper Greensand. Tt lies on Portland Stone 


5 Dphops tie tate arenes 


RiGee ectiee tiovere? too Tareas pirat noreren 


Dorsetshire into Western Normandy, and to proceed to near Angers 
(Department of Maine and Loire), and so on, in two principal masses, 
both directed E.N.E., into the Departments of Vienne, Cher, the 


* Port Cours de Paléontol Reed ip. 610. 
+ al Soe’ de Panes vol, xi, p, 782. 
t yoctiary Mexico, vol. 


DeAvahiao, * Histive dos Pry sal pp 46,277: 
Bull. Soe, Géol, 2° série, vol. xi. p. 782. 
D'Archiao, ‘ Histoire des Progrés,’ vol. vii. p. 600. 





cas 


Smolensko and Kulouga. From thonce it spreads 

‘to near Moscow, where, with increased width, Set 

on es want is ot the Gursl, aol oats ele 

extends from near Moscow in a south-easterly direction to Asti 

and to the Caspian, Aral, and Black Seas. a 
Cua Aa a ae Sa ges 


intersting, forms, which ron down much of Ttaly i two 


‘narrow strips. 
Of the Jurassic strata of Amorion and of the remaining: gp 
of the globe no notice will be taken here, because they are 
ly known to answer our present 
"Tha facta now to be nar 
light the Sitting nature of the 
from the 


accumulation 


iron hen 


Fan etoeitsainel es eas Tocerarue else taken 
place between the Jurassic period and that ot de Chalk In the 
valley of the Sadne hard by, about Macon and other parts, "the: 
whole series of stages is frequently $. But even here, among 
the mountain-ranges between the 

Sti inns Oclies i vecy ahi erased 
stantly varying by absence on by eee in extent, 

contents, everywhere. ‘The occasional coarseness of cho bols howe 
that they then must have bocn within the influence of wave-action, 
‘To go now to the Alps, Sir R. I, Murchison § concludes, as one result 
of his investigations, “that the Jurassic Sse of the je 
aioe is made up of two distinet esleareous 

inferior representing the Lias and Lower Octton, ha pane 
Oxfordian group.” 

Here are important gaps; and we know that none of the seetioms, 
north and south of these mountains, are comparable with each other. 
Some member or other is absent from one, though present elsewhere. 
This irregularity and want of persistence in stages 
well characterized, and the sudden appearance and extreme thick- 
ness of some which are either altogether missing or very thin 
few leagues off, are equally common and puzzling. ‘Then, again, 

‘* D'Archiae, ‘ Histoire des Progrés,’ rol. Heat fe 

‘Xi. part 


Peta GL Bom 
Tombach, Bull. Soe, Géol. do Franco, 9+ sia, vol: x. p. 208), 


Berthand and 
sufothive Dad sire ol 
Quark Fouen, Geol. Box vp. S07. 
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all these deposits being horizontal and undi in ono place, 
‘but displaced, and folded in another, makes th 


rally, ‘0 great 

those of the Oxford Clay and an Lins ent Lani eiattae tine 
tinet subdivisions. Over large spaces, as ou Monte Rosa, Monte 
Gervino, the Grios Pass, in the Formazza Valley, and at Andermatt 
APnsiaeelend) Sas arene viene, by meter ‘become gneiss, 

id repose on Revtesneheg and! oldke fee of thes, rbck yr OSOAEa 
smitiG ope af in Ttalian Alps ¢, a8 well as in Tuscany and in the 
‘Central Apennines, observers are agreed that the upper group of 
Bee eerie al representa by ano pela sf fc 
groups ‘poor, ‘by some species 
Seimentesn that the Lias is greatly developed to the 
exclusion of the rest of the series; and that the distribution of the 


As to Italy, the Jurassic rocks, in the two districts in which they 
occur, have ‘tle thickness, and are defective in other respects. 
oly rie from the Jura Mountains, and not southward 
= 


if 
a 
Hy 
til 
f 
ce 
WIAD 


Wrdochae, Macsris and lie, until we arrive on the frontier 
of Enrope and Asia, where it is found to consist of only a single 
series, In these various countries the group of 
is the sole representative of the epoch ; and it is im- 
‘note that in Germany |), in the broad interval between the 
SeVEaca til eeeperhinlichiactacy of the Form 
local divisions, stratification, and fauna, all become in- 
eitardied orarpesiona vith: he Gye af the Tuee ciaies oo 
multiplied have been the changes in the constitution of 
formation from movements of oscillation of level. 
South of France, and in various other parts of that 
Oolite presents numerous irregularities in the deposi 
Departments cata the Yar andthe Gard. ve Urper Oates 
‘of Calais, the Var, and the 0 Uy 
Garton ths coat Sank: cf the Boatjolats Mountains tnd on the 
south side of the Céte d'Or, while in the Valleys of the Isiro, of tha 
‘Druo, and in the Dréme the lower group is lost **, 


ii 
eureae 


a 


#4 Fy 
Hate g 


f DrArchine “Histoire des Progr’ vol. vil 281. 

+ Prid. (Siemonda) vol. vii, t hee 
Didrhon "nae de Boga a vis 67] gh di: Yoh ip. 708. 
Dafrénoy and De Beaumont, * Explication Ca de France,’ voli. 


Ome ‘D’Awhino, * Histoire des Progrés,’ vol. vi. p. 500, vol. viii. p. 103. 


i. | 


210 ‘ruocneDines oF rice exovoorcan socrmrr. [Mars 9, 
In A cagich Dis Callcentre " developed. 





nected with the Jurassic strata. 


The Oxford Clay, with its beautiful fossils, are said 
Dray tobe tal fr he ete pole, is 
over a fur greater geographical stage of the 
Oolitic period. Teal eset Weston se I eg 


Italy, Spain, France, and Germany ||. pase 
ies to the Jar Mountaina their strongest 

the Salt Range of the ie aca te 
Northern India it is very conspicuous ; but in Russia it partien- 
larly claims the attention of the geologist. 

Sir Roderick Murchison and his colleagues say that the Ox- 
fordian is almost the only Jurassic bed in Russiatt. Tt is there 
capped by the Cretaceous strata, and lies on Palwozoie rocks, as 
near Plas, Mackariof, and Moscow ; and whether seen near Moscow, 





ion issurprisingly uniform. Itis always very ‘is accom 
re) by shreds of Kelloway Rock, Coral-rag, or grit. 

Sir Rodorick was rightly much struck by the simplicity, uni- 

formity, and thinness of the Russian Jurassic strata, doubt- 


pees of the Hoy Bie, to New Riherisyiand aot ee 
longitude and 27° of latitude. The necessarily uniform action 
which must have prevailed over this vast surface is not without its 


* D’Archinc, * tp hho il ‘vol. vi. 

+ Thid. vol. vi. p. 102. Rb at ah, 000, 
DOrbigny, ‘Bours de Paléntolgie va vol. ii, p. S21. 
DrArchie Miois des Proges ‘ol, vi. p00, 

‘Did. pp. 20, £6, 57 *  Qhart. Journ, Geol, Soa. vol. ix. p. 104. 

1+ Geslogy of Rassia, vol. i. pp. 230, 231, 245, 247, 253, 256, vol. it, p 428, 
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arallel, sume, the Ertaatino bods ofthe Fucpas of 


mian; the Oxfordian always resting either on Permian or Carboni- 
ferous. The Chalk and the Oxford Clay (the latter being floor and 
roof at the same time) of this great region were therefore above water 
during the deposition elsewhere of the remaining rocks. 
‘Those remarkable blanks are not so distinct and continuous in Western 
Europe; for there the Secondary formations are better represented. 
Tn the Doubs and the Cevennes (Franco) the Oxford Clay is followed 
normally by the lower rocks ; and in other parts of France it is sup- 
ported by the Great Oolite and other members of the third group *. 

The is only one instance out of many in which the 
great eastern blank is filled” up in the west; but as it is very 
striking, it may receive brief notice. It is seen in u section of the 
Turassic rocks extending from Donzenac + (Department. Corréze) to 
Sossoginnies (Lot), in the south-west of France, In the interval be- 
tween these two towns seventeen important stages, between Tertiary 
strata and & gneiss, probably Laurentian, succeed exch other con 


Fig: 6,—Section near Albarasin, between Madrid and Alicante, show= 
alse rating on 2 and Trias on Silurian (after M. 





a 


@, Oxford Clay. & Muschellalk, 
Lins. , Bunter Sandstone. 
4, Clay and Gypsum (Trias). m. Silurian. 


figer t gives a lange and beautiful section from near Mans, 
ips at the sbeonoe of tho Groat Oslite, and of a vert exp 
from the Lias-marls down to the schists of the Lower Silurian. 


Ex 








Fig. 7.—Section at Rochebelle, near Alais (after Dufrénoy and 
De Beaumont), 





In Russia we have seen that the Oxfordian always rests either 
on Permian or Carboniferous (Murchison, postin), and in, the 
Mendip Hills +7 (Gloneestershire) on the latter, the Napoleon 
Quarry §§ of the Bas Boulonnais this formation is met with on 
Lower Silurian, with, of course, the omission of many great. 

T have now shown how variable in quantity and is 


4 Couple Rendus vol. ai: p. 869, 


vol, 





t D'Archinc, 
Della M: 
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the Oolitic formation, and have selected fifteen cases of gaps in dif 
ferent. countries, besides tha two mentioned in Table B, passing in 
silence many more. ‘The reader will pereeive how frequently the 
subject has boen enriched by the valuable writings of Vicomte 
@’Arehiac, 

b, Lias—As in the Oolite just reviewed, so in its closely connected 
group, the Lios, all its parts are seldom found in the same placo. 

i that the first stage is absent on the north side of 


in Swabia they are rare +. 

In Wiirtemberg, where this formation is well developed, it is 
never complete; and Chey. von Hauor, in tho enstern or Austrian 
Alps, that one or two torms wero always missing §. In 
the Bocage of La Vendée, Fournet jj says there is no Lower Lins, 





deposition of the component parts of the Lias; the one is from the 





Old Red Sandstone (Scotland and Wales ++), and in two more on 
Silurian in France (Gosselet and De Beanmont tt). It lies on an 
old granite in the Valley of the Yonne (France §§), and on meta- 
ic rocks in Scotland || ¥ f 
ature of tho gays resulting from these imperfect srati- 


not a 
such), nor in the large tracts of Trias in France—in the Departments 
of the Sane and Loire, of the Cite d’Or and the Rhone, and the 
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O-—Setion of thy Ceal-bain ada Lain after 
Fig. of rigs pie ( 






superimposed on a granite newer than itself ; to i is pues 
veins of the latter. 

6. With « Permian Roof.—A few examples must suffice in evi- 
dence that gaps are not uncommon between this formation and 
those below it. They occur in countries very distant from each 
other, and differ from those of other epochs in the interval rarely 
consisting even of one whole period. They are, as far as known to 


= show 1 Relations of the Paleozoic 
Ree ettioe aa Mee 











). 
Tn Zngand dnd in many ther 
Sraduabas aks hn ashen ome nt de a ia 
Prof. Sedgwick has observed its lowest beds resting 
on the Coal. tthe ean lis gpod el By cepa 


rocks. 
Sir R. I. Murchison § met with the same facts in Russia over great 
regions (Oural), though elsewhere, in that country, there is a dis- 
thect transition between the two formations in question. 
‘The Permian of Kansas ||, in North America, is superposed con- 
formably on Carboniferous beeen Aiba ym 


series, but against the nearly see cal Devonian shal. = 
7. With a Carboniferous Roof—It will probably be seen, in a 
Ister of this paper, that unusually large expanses of emerged 
In itd in sever! arts of the Wald daring the Carboafoes 


period. 
‘As in the ease of all the preceding strata, the different of the 
Gast areas Sopot vary esti wile cee 
nponiine to Logan, Dawson, and Lesley ++, particularly to 
‘They are here very minute and almost endless. In Mis- 
= “Prof. Swallow has divided Se wile cos rae of that State 
into seventy-five parts, from mineralogical and other reasons, All 
these | ‘vary in thickness, and the rea yer ae 
except by their position wit rc to the hydraulic 
limestone (No, 66). The coal-beds (Nos. 62 and 64) are wanting 
in many places; and in Marion County all the strata below No, 60 
have disappeared $+. The intervals of non-deposit below coals are 
of various extent; and reat at various stages of the 
epoch, In England and in Western Europe, according to Murchi- 
. gy aes ‘Geol. Soc. vol. ix. 
t Lid. vol. v. p. {Travnet Amc, vol ip 
Gea etl We Nak Be Q 1859. 
jences 
pide Ainaioen Aronation Se te Fito Bal- 


Lesley, Agro deur of See 2 wr, vo 


tt 
tt Swallow, ‘ Geol, Rep. of Missouri,’ 1856, 
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son *, the Coal-measures are generally in concordance with the Car- 
Reig Sheree dy FS ee ee 
Poland, where great dislocations took place after the deposition 
of the Carboniferous Limestone, and before that of the Coal-mea- 
sures, The former of those two, together with the Devonian and 
Silurian rocks, dips at a high angle, while the Coal-messures are 
horizontal. In this unconformity we have a breach and an interval 


groups extends not only throughout Germany, but through France 
also, Blanks whose roofs are of Carboniferous rocks are numerous, 
because coal-basins aro numerous. Dr. Dale Owen + informs us 
fhat near the caster limits of Montgomery County, Kentucky, a 
bed of coal rests on a Devonian sandstone (Chemung), the 

‘on another sandstone full of the Cauda-galli fucoid. rare 
and the west of France the Lower Carboniferous beds are 

fon to the Devonian 


su 
(west of Scotland) the coul-beds repose transgressively on 
horizons—on the Old Ted San 
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a 
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l 


is interesting to observe that the Carboniferous sand- 
contact with the mica-slate, is composed of small 
fragments of the slate; thus indicating an in- 
betiveen their deposition, ‘Their respective dips are 


Out of thirty-two instances, from my ordinary note-book, of 

the Coal-formation, twenty have their base 

on Silurian strata, because they are stratigraphically near ; 

but still « blank of great duration is involved. A fw instances 

-will now be stated, and some of the rest will be referred to in a 
‘note. 


Fg 
aft 
Hy 


12.— Section showing Coal-measures lying wnconformably on 
Tower Siturian (after Hall and Daniell) 





Calciferous Sandstone. ¢, Trenton Limestone 
F. St Peters Sandstone. . Coal-measures. 


Prof. James Hall, of Albany (in a short tract, published separately), 
describes Coal-measures lying unconformably on ‘Trenton Limestone, 


4 BiArehise, “Histoire des Progein! vol. i. p. 135 
£ Mri Situria Sed ie. 


Geikie, Quart. Journ, Geol. Boa vol i, p, $20, : 
i De Beaumont nnd Dulstnoy, “Hxplic. Onrte Gol? rol 1p 00, 
a 


—F] 
ais PRoceEMNus ov rare axovoorcat. socrerr. (Mur. 9 


in North Illinois, Both Dr. F, Roemer and Dr, B, F. Shumard* found 
‘on the River San Saba, in Texas, Carboniferous Limestone lying con- 
formably on Lower Silurian (Bird's-eye Limestone), and the latter 
geologist saw it under the same cireumstances in the Black Hills 
of the Upper Missouri. In the rigs onc ett 





‘several its of interest. psig bebe irr = 

soa a nt ne tn A 

group (Upper Silurian), It is stated by Prof, Haughton § that on the 

‘west coast of King William's Island, in the Arctic seas of America, 

extensive beds of Carboniferous sandstone, with bituminous coal, 

ey es teint eee ee 
Upper Silurian. 

Prof. Edwai Tarbes || relates that, in the north of England, Car- 
eestterice Tisneatens Ties ou big hty feline ee 
being nearly horizontal. In South Staffordshire the Coal-measures 
usually lie directly upon Upper Silurian shale, &e., 

‘Mr. Jukes] and others, in the midst of great denudation; and 
Godwin-Austen extends this statement to Wire and 
Forests, as well as to Coalbrook Dale **. 

On the River Jezem, in the Oural, Carboniferous Limestone re- 
poses concordantly on Silurian masses ++. 

In the foot-note tt are placed references to many cases of Car- 
‘bonifero-Silurian blanks, 

* Ball. Soo, Gol. Yranoe, série, vol vii, p. BOL. 

t J. Hall, Amer. Journ. eae 

| ge el. ccrrl p, 188 § AeCtntcte Voyage” en" Appendix. 


unr. Journ, Gol, Boo. vol. 
Mern, Geol. Sury. Sou th Bann Cal-ld2n eit, p10, 


4 an Soun: Geol See vol aii. p. 53. 
tt Murchison, &,‘ Geol. of Russi,” vol. i. p. 409. n 
Ee Sh Se rocks in contact with 


to 


Dandhine oe Quart. Journ. Geol, Soo. vol. 417,427. ee 
in and Morris, journ. xi. 427. 
and Saxony: on Gneiss, ua 


‘old Metamorphic rocks. 
“Murchison, Geol. of Racin vl. ip. 22. Tn the Donets (11,000 square miles) 
sane anc talige roots, 


oy Tame Lond. 1868. On Oe eer ee 
Nok tae Geol BoosoL p08. ‘On LowerSih 
eS ‘S00, Géol. Peatee DPateia Lb 70D, and vale psOO8. Near Near 
18. 
‘Tract on Mississippi Carboniferous Limestone. James Hall. On Laurentian 


forth Tinois. 
‘Tuomy, Report on Fst diaeny pp. 8, 11, 20, 26, &e. On Lower Six 
wood iva-Roy. Bo 


Hen ‘rans. Roy. Boe. Cornwall, 1840, Nova Scotia: on Granite, 

Shumard, er Pay ong oeiey ee i, 1855, On Trenton Limestone, et Sulphur 

HD. Rophen eo Danae Sart p. 228. 7S We sro Kann Meow 
tain unconformably on Lower Silurian, 
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8. With a Devonian Roof.—Prof. James Hall remarks * that the 
Chemung group of North America affords distinct evidence of its 
having been subaérial from time to time: in its ripple-marks, its ever- 
changing laminations, in the increasing quantity of its Plants, some 
being terrestrial and others marine, all of which facts bespeak the 
immediate proximity of land. ianiteahh gerade ne 


remains of terrestrial Plants have been found. 

‘The Oriskany Sandstone (a Lower Devonian bed), thick in New 
York and Pennsylvania, almost entirely disappears, together with 
other members of this system, about the Upper Mississippi. 

On the river just named, the Portage and Chemung groups, at the 
top of the Mid-Devonian, lie directly on the Hamilton Shales, and 80 
create a Here also we might expect the Cattskill Mountain 
group (Old Hod Sandstone, or Formations IX. X. XI, of the Penn- 
aplantan Survey); batt plaoe fs ocenpied by gre t masses of 

Lower Carboniferous limestones, full fevals, 2 Leet 


Chemung rocks, 

Tn St. Louis County, i), Chemuny rocks repose directly on 
Trenton Limestone +, great deposits cas having no 
representative there. In the Report quoted below, Dr. Shumard ¢ 
mentions a similar fact a3 oecurring on Grassy River, in Rall’s and 
Pike Counties, Missouri, 
At Marston's Bridge, on the River Lamine (Missouri), the 
formation rests on Caleiferous Sandstone (Primordial). Prof. Swal~ 
Wsigiees useful table, in which we sce that many and extensive 

occur in these highly interesting countries, In the centre 

of the State of Tennessee§, according to Mr. J. M. Safford, there is an 
area, about siehty miles in diameter, which was probably raised ubove 
the ocean by the disturbances at the end of the Lower Silurian 
period. Here an Upper Devonian Shale overlies Lower Silurian; 
both Upper Silurian and Lower Devonian being absent. 

These same blanks or gaps are plentiful in Europe. The follow- 
ing are afew examples. As in America, so in Russia || (at Czarskoe~ 
eelo) sandy and marly Devonian beds are conformably placed over 
Lower Silurian (Pleta Limestone), the Devonian rocks being loaded 
with Ichthyolites, and the Silurian with Orthoceratites, &e. In the 
middle of the Cantabrian Mountains] wince of Leon, Spain) 
and on their south flank are two bands of red limestone containing 
fossils indisputably Primordial, These two bands are at least 
seventy-five miles long **, and are vertical. They are enclosed cou~ 
formably within massive beds of Devonian Sandstone, In this in- 


rd ito ot Sera Metis 184 

"comm ; 

$ Geol. Surv. Missouri, p. 125. "Dana's ‘Manual p. 298. 
Murchieon, ke, * Geol i 31. by 
Cassiano de Prado, Bull. Soc. ‘Géal. France, 2° série, vol. xvii. p. O17, 


** Casiano de Prado and ‘Barrande, Bull. Se. Géol. France, 2° série, 
poussins and vol. svi. p. 780. 
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ve ie ietornl waa wrest td ree 
ah epee the appearance of many successive genera— 
tions of Mieite oa tareesaleat the:aitodt facia 

M. Bureau*, in fie couse clone isnoe eas 
the ot the Upper Loire, reports the junction 
cout ASCO Roc, With Sea 


ener pre-Silurian, 
"thoi we km the Devrinfrmai a Tela appears 
‘to promise the discovery of curious phenomena. Mr. Godwin-Austen 
considers much of it to be a fluvio-lacustrine deposit, and that it was 


unconformable contact with the so-called Cambrian rockst. 

‘The space allotted to this subject will allow me merely to men~ 
tion that seventy-eight highly suggestive eases have been brought 
forward by Mr. John Kellyt, in which the Old Red Sandstone of 
Ireland rests upon beds belonging to thirteen different epochs ; and 
forty-eight times on clay-slate and mica-slate. 

9, With @ Silurian Roof.—No inhabitants of dry land — 
yet been found in the sediments of this epoch, except some 
and fragments of low-classed Land-plants. Prof, Teiward Forbes's 
dredgings, however, have shown that this fact may lead to fallacious 
conchisions ; and our Government surveyors § not very long ago 
determined that laud did exist in Shropshire at this time; and they 
have begun to truce the boundaries of a Silurian sea-shore, 

Potsdam Sandstone (Primordial) must have been frequently above 
the reach of wave-action, as we learn from the tracks of large Crus 
taceans, which may almost be said to be common near Perth, in 

Canada, and a few miles west of Montreal, 

e multitudes of large Coprolites found about the base of the 
Silurian strata for several thousand square miles of the bebe 
of the Valley of the Ottawa lead to a like belief. The 
join, and are nearly the same. 

‘The Silurian formation, in all respects so instructive, boharon tikes 
those already reviewed. The remark of Prof, John Phillips ||, thet 
no distriet yet discovered exhibits the Silurian deporte in ‘their 
full development, is perfectly true. Abounding in blanks, its 
lost. parts nek ear te Sir R, I. Murchison {| has shown in 
profuse detail. 

A few distinct and authentic cases will now be produced, and 
references to others will be cases ina hoot, 





- 789, 
ol. Soe. Dublin, vol. vil, p. 122. 
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‘Sih 2nd edit p. Tt pend Mvecbiooh ond Morris, Quark, Jom. Gels 
Bor. vol. xi p. 440, 





Prof. betsy talon the so-aalal Cumbia anges 
turned beds, and on the so-called pen ‘he Shelve 


series on. granite and syenite, without the 
int Primordial zone; as wo likewise abundantly see 
at the villago of and on the sides of Cap Tonrment, both 


If this be so, we have there either the non-deposit or the removal 
of the whole body of the Lower Silurian sories. 

In Iowa, on the west of the Mississippi, the upper beds of the 
Onondaga salt-group (Upper Silurian) are water-worn, and some- 
times strewn with coarse sand and gravel, hardened occasionally 
into little patches of conglomerate; thus indicating, says 
Tames Hall 4], a lapse of time before tho deposit of the next suc- 
ceeding stratum, some representative of the Lower Helderberg beds. 
‘The same eminent geologist remarks that ten of the seventoen Si- 





Inrian found in the State of Now York are wanting on the 
north of the River Ohio, or west of Lake Michigen—a very note- 
worthy 
Since the generalizations must rest on details, T am sure 
Ges Gieoty wil Parken the langth of those 
ae’ vol. ix. p. 178 + L'Institut, 1857, p. 30. 
# Dia Sin “Manual, p. ‘Wisconsin, ‘p. 183, 
aperelioe: Grol, Se tl ap 
4 Taino of New York, vol. iii, pp. 200, &e. 
ont ih peerence toa fe oir instante of intervals wih  Siurian ref 





eg of Sardinia, vol. i. p, 20; on Gran 
Sharpe, Quart, Journ, Gel. Bo. roi, pad; etaeaahiy fa Cos measures, 





Geol 8; 1d Metamorphic rocks, 
se A ek ve (intr ry revi reer 
ibbeanco of varias seria apes, MOL Rp 38, 
Hetwes Hctdecborg rosin on Ubon Slot. 


‘Murchison, See *Siluria,’ Dat peat: on ‘Pentamerus-sandstone, at May Hill, 
‘on unfossiliferous siate (below Lingula-flags). 
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ibution, and removal of their substance set in; and they 
hen tla sang rom lent and chemical 
Marshes, lakes and rivers, ridges, slopes and Plans, are 
ee receiving stray germs of life from other quarters, which they 
nourish and multiply, but often suffer to perish, ‘The dry land thus 
serves as a nursery and storehouse to the seas around it, as they Iny 
down the representatives of a new epoch. 
I will not follow this process now through its a 
must be well content to refer my readers to Dana's ‘ : 





108; Darwin, Edin. New Phil. Journ, vol. lv. Y se Nia, 
iy Fiandera;, Hugh Miller, Tetimony of the 124, Roman Wall, 
St, Michael’s Rove, Fixed. Axis, Bull. Soe, Geol 
ee Barocher Ball Soe: al de France, Srna ele p. 200. 
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certain distances ; and therefore denudation must have been both 


sands of fect thick, have been pared, sliced off, and swept 
away from the deposits of every great period ; so that the earth’s 
surface on which we now tread is not that which was inhabited by 
the extinct animals of bygone ages. It has been raised and de- 
pressed many times even since the Liassic period *. 

‘As Sir Charles Lyell says +, “‘The evidences of the work of denu= 
dation are defective, because it is the nature of every 
cause to obliterate the signs of its own agency.” But this remark 
‘best applies to extreme cases. 

1 Socom pa baemprae og bearer 
The of a stratum may be attributed to denudation 





and excavation by water, with lit 

‘in the same ;, and often collections of rolled stones scattered 
abont—the indications of emergence, They are to be seen, 
says Hébert, at several levels; and he cites in particular the quarries 
of Meziers and the Butte Chaumitton (Sarthe), Among other like 
fete, DOrbigny gives numerous instances of the oocurence of sand, 
gravel, boulders, and transported mollusks between contignous for- 
mations, as between Miocene and Lias, or between Neocomian and 
Chalk, or Upper Greensand, or Chalk-marl t. 

‘The thinner the lost stratum, the sooner it is gone. Examples of 


‘© Sir Henry Do In Beche in our this subject, in 
thirty-serenth Sasa Ger men ie onto 
more wid rectal cierto Prof, 
Bamsoy, in te Brot rolume of tho: emote of the Great 
Britain,’ and in his Presidential Addrose of the The yeu 1803 this Booby, 
ae /p. 4. 
Conrs an 460, 640, 771, 783, &o. 


.p. B31, ingdon : Sharpe, 

Tourn, Geol. Soc. vol. xp. 182, &. Scooping, do, in South Staffordshire: 

Foeth Bal. Coal-Seld p27. In the ‘Salt-group and Delthyris 

‘Vernouil, Bull, Soe. Géol. France, 2° série, vol. iv. 

"The change from Bird's-eye to Trenton Limestone (Lower Silurian) 

at Fort Plain, &,, in the Mohawk Valley, is perfectly ares ‘ond the fossils 
distinct, the two strate being in contact, 


24 PROGEEOINGS OF THE GEOLOGICAL socrery.  [Mar.9, 
the of elevation, denudation, and deposition come successively 
into view. Oneis onthe ississippi, and the other on the River 
Ohio; and they both, though not near each other, are on the same 
izon. They consist of Geen vip 
tured Devonian rocks, di great masecs of Lower Silurian, 


hago), howover, in Wertorn Sootiand, by Mr. Geikio®, may: affrd 


Some of the blanks are of Limited extent, us when caused by the 
absence of a bed or two; but they are. usually large, and in certain 


‘These gaps or blanks are often very large and numerous ( 
Silat pecially and long); they arise from so many. pee | 
so many different floors or beginnings, that we may safely assume 


as we have it in the present day, and probably as extensively. 

2. Summary.—The greater number of gaps, and especially of those 
which become important by reason of duration or size, spring from 
the Silurian, Carboniferous, or Jurassic ages ; und this partly from 

“ a ). Geol. Soo, vol. xvi. p. 322, 18, fig. 3; 

ve oar. vol. xvi. p. 322, pl. 18, fig. 3; (Murchison), 
t 
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po ont voppattanity, See 


rocks have become the roof or covering to lower Palwozoie forma- 
tions, ‘The Silurian, we see, has to do with more than one-third of 


commencing with the Carboniferous formation are 
twenty-two, or about one-seventh of our one hundred and fifty cases. 
‘They range upwards into seven separate epochs in separate countries 
—to tho Permian and Jurassic six times each, to Upper Greensand, 
es Giada catacnazy on excl jazi 1 Chalk hrs tinted, Winaye 
indicating omissions greater or less in number. In sddition to its 
importance as being the roof of the great Russizn Carbonifero- 
jurassic gap, the Jurassic is the base or floor of ten other and newer 
‘sedimentary absences. Five occur in the midst of its own parts or 
stages, two extend to the Chalk, and three to the Tertiaries. 

‘These four periods, the Laurentian, &o., Silurian, Carboniferous, 
and Jurassic, comprise one hundred and thirteen—more than three- 
fourths of our instances, Since these one hundred and fifty aro mere 
representatives of great numbers of like phenomena, known, indeed, 
‘ut necessarily unnoticed, we may infer that they are periods pre- 
dominating aa spend largely ver the arth; and soifield-obd 


Sarr aiDananian occurs so a bese tule tinny that is, eight to a 
gap connected with Coal-measures, thrice with Lias, and once with 
Miocene. 


‘epochs rarely form floor or roof, The TU; 

ees Sots prox Enlscoste sonen to bo cbtaneet in‘ Goateon 
with gaps. 

oS Rairpieertetanae in the vertical column of sedi- 
ments, upon the same locality or base, in consequence of what 
‘Thurman has formulated as the * recurrence of elevation” (repoated 
disturbance, in simple words), a fact well exemplified by M. Favre in 
wsection of Mont Saléve, near Geneva, The one hundred and fifty 
RemecL bato described fatrodnce us to two separate gaps on the 
same spot ten times in the sedimentary column, to two threes 


— 
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and two fours vertically. More than these could be cal- 


ferous strata, where, on successive floors, at least ten great epochs 
are wanting *. 

‘M. Thurman t gives « curious but not a unique section, which was 
brought to light in digging a well near Wietlisbach, 1100 feet 
‘There are here not only several important strata missing (Lias, 


‘but the whole mass has been inverted. It is an overthrow: on the 
i developed. 
3. Inferences.—The Laurentian, Silurian, ieee 


poarocows, shongh wile partie hip trpien haps, they 
frequently unite with neighbouring gaps (floors) of ites ey 
emerge to about the same level. Tei of cach is sivas ane 
through its own local changes, both in level and in various 


Processes. 
‘The duration of one of these blanks, as we have seen, varies beyond 
human estimate. We cannot comprehend the vastness of geological 
time, Where a blank only affects a few beds in the midst of an 
the time may be small; and this occurs perpetually; but they are 
usually long, and longest, according to our present knowledge, when 
we can count upwards from Laurentian to Quaternary; though the 
time must be very great when it endures from the sins to the 
, of which interval we have four examples, In sixteen 
cases Silurian waited open to the sky for the advent of the 
Carboniferous period, and was the base of forty-five gaps in all, ax 
just stated. 
The duration of these periods of suspension or denudation is best 
ees eee sy ely and remotely, by the number of 
epochs, which ought to have been between 
roof; thus Carboniferous upon Silurian involves far 
Tat cachpreoentel tine thet Roneue open bates 
When the floor and roof of proximate epochs are conformable, or 
~ nearly so, and when their uniting surfaces show few signs of surf 
action, the duration of the gap may be small ; but it may be considered 
long when beds normally more distant from each other meet, when 
there is some discordance of position, and when there is an i 
with fossils ground to powder, or oocupied by foreign mattors. 
DOrbigny (Cours de Paléontologie, vol. i. part 2. p. 500) gives a 
beautiful example of this in the littoral deposits of the Bathonian and 
Callovian stages of the Jurassic. He remarks, “ We have seen that 
‘at Colleville and its vicinity the first-mentioned beds of the cliffs of 
that coast have been ground, corroded, polished by the waters, before 
the first clay-beds of the Callovian were laid down. To look at that 


** Bull. Soo. Géol. de France, 2° série, vol. xx. p, 207. 
+ Fourth Letter on the Jura. 
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surface poli: before these first deposits were made, and as it were 
gnawed, we acquire inty that that rock was already consoli- 





to agencies already noticed, until immersion and its 


covered it up. 

‘Table A will be found useful by showing the epochal relations of 
roof and floor at a glance. Their total absence of any Tike 
connexion in nearly all cases becomes in it at once 


Tastx A.—Synoptical View of the Roofs and Floors of Gaps in their 
Epochal Relations. 








i 
Pleistocene. 
Pliocene. 
Miocene. 
Silurian, 
Palroraio*, 
Laurentian. 
Plutonic. 
Total Roofs. 
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Rocks of doabtful age ; but below Trias, 


‘There are, however, other appearances which are worthy of notice. 
‘Those which refer to the mineral condition of the surfaces, and to 





Tanre B—Showing the Stratigraphical Relations of the Floors and Roofs of Missing Formations (Gaps). 
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‘the effects of the elements and of time, are obvious ; so that, without 


oceupy, the authority, and, lastly, the positions of basement and 
TWle B shows the 


have affected a considerable region. In the twenty-two cases where 
the roof is unconformable to the floor, and both are inclined, there 
must have been more uplifts than one—an action that has given rise 
to the “ complex mountains” of Sismonds and Studer. 

In seventeon cases the floor is inclined and the roof is horizontal. 
Here the former represents disturbance ; the latter, quiet deposition 
long afterwards. Two other columns might have been given, but 
‘are omitted hecause it is impossible for the condition to occur which 
hey-mockl wepreent, namely, fox the roof of» gap to be inlined 
when its base 1s horizontal ; for all upheavals are caused by a force 





demonstrated that perturbation is local. We see this in the alter- 
nately fresh and marine deposits of Tertiary and Carboniferous times; 
and even in the celebrated disturbance on the River Onny (N. Wales), 
where the unconformity vanishes near at hand; and, farthermoro, 
we sce it in the Trias of Tuscany lying on Verrucano (Carboniferous), 
at the baths of San Julio and elsewhere. 

Ifcrust-movements be local, so also is the deposit of sediment, in 
its details, with epochal specialities. To these conclusions Elic de 
Beaumont*, Murchison+, Edward Forbes ¢, John Phillips§, Bar- 
rande |, D'Archiac, and others have arrived. 

With such mere outlines as the foregoing, we must now rest on 
the great subject of leaves torn out from nature's volume,” as 
speaks “the old man cloquent” of Cambridge, begging permission, 
however, in conclusion, to add a few considerations on the im- 
portance of missing formations. 

i constitute 2 breach in normal stratigraphic sequence 
resulting from plutonic influences— influences which, although 
worthy of the most serious consideration, have hitherto received 
little notice, save from Mr. Hopkins and Sir J. Herschel. 

Some iden of their frequency and extent may be gathered from 

* Bull. Soc. Géol. France, 2¢ série, vol. xi. p. 315, 


yeast Geol: Bos, Yo 65; vol. vi, p18; vol, vidi. pp. 180,191. 
j hervats P'S Geol. ACR re hes a p. 14. 


‘France, 2* série, fl xi pal. 
tat Bn BR 
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special attention. 
5, Gaps show us multitudinous discontinuities in depsition: 
seldom from faults, fractures, or igneous outbursts, but 


seus, whose shores and bottoms are the peculiar 
creatures. 

9. hy bare comme gia ease ee 
ditions then existing, such as pressure, light, heat, n 
the like, all necessary to the welfare of plants and animals, 
disturbance which took place in France at the end of t 
stage 300 species of Radiata and Mollusca perished ®. 

10. Being extraordinarily numerous, they lessen the 
ofthe great rl of gradation rm tage to sags th 
column. 

11. At these gaps there is perfect independence, a fh 
severance, of the two contiguous beds or formations, Of 
connecting link is left, the floor strewn with the lon : 
being merely the support of the incumbent mass, and nothing | 
An impassable barrier has thus been formed to the necurremée of 
* D'Orbigny, ‘ Cours de Paléont.’ vol. i. 2¢ partie, p. 


with the aid of the fossils, If these be few and simple (! ‘am not 
speaking now of individuals), the duration of any given epoch has 
been short; while « highly elaborated and plentiful population indi- 
cates prolongation of time. 

13, These gaps or blanks by their magnitude and number become 
a groat feature in the earth’s crust, expressive of unity of design in 
time and space. 


Mance 23, 1864, 


Sidney Beisley, Esq., The Cedars, Lawrie Park, Sydenham; The 
Rey. Henry H, Winwood, M.A., Cavendish Crescent, Bath ; James 
Samuel Cooke, Bsq., 0.E., 12 Abingdon Street, Westminster; Robert 
Damon, Fsq., Weymouth; The Rev. Dr. Dendy, 12 Vicarage Gar- 

Kensiogton and John Whitfield, Ea, fom. Inst, CE., 89 
Great Portland Street, W., were elocted Fellows, 


The following communications were read :— 


1. Ow some New Fossa from the Lrxovra-rracs of Waxes, 
By J. W. Sarizr, Esq., F.G.8,, A.L8, 
(Pure XIII.) 

vom the imperfctngmants ots set Tlie oro disooored 

myself in the Lingula~ t. David's, and brought before 
Society in February 1863 (Quart. Journ. Geol. Soc. vol. xix. p. 275), 
Thad no reason to suppose there was a chance of obtaining more 
specimens. ‘The occurrence of so conspicuous and characteristic 
genus as Peradoxidee in our Primordial zono was, however, worthy of 
record, though the description was necessarily incomplete. 

Bat by the cooperation of Profesor Gritths, of Liverpoal, and 
Frticuany the zealous examination of the beds by. Mr. 

fcks, surgeon at St. David's, we aro now in possession of m 
more abundant and perfect materials, 

Mr. Hicks's discoveries have really made a large addition to the 
Primordial fauna. It has been hitherto a scanty one in Britain, 
perhaps for the reason only that we have had very little opportunity 
Beige st fia tectation,. And yet, inthis frvourel tous neat 
St. Duvid’s, we have suddenly come upon a collection of new species, 
and the promises many more. 

We have obtained new genora, all of a Primordial character ; and 
among them a new Sponge, an organism new to the Primordial xone ; 
for the Protozoa have not hitherto been found in strata certainly older 

® striking instance of independence in the Northern, \dicated 
eiihee uplare and hiatus bstmeen the Numi Cote) formation 


jagelfldh, as explained by Si RT Murchioon in 
ine aoa Alps Quart Toen. Geek Soo val v.@ 308 
R 
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Axoronenvs, gen. nov, [Ouvxxipat.] = 

Gax, Cuan—Depressed ; tho head broad, without eyes or facial 
suture. A broad slightly clavate glabella, with three 
‘verse lobes and one incomplete lobe oneither side. The 


7 sly 
tainly more than erete vituicbhsas Hatt tems rp 


which bles the Atops of Emmons’s *, an elongated ex= 
Janded plaballaeverhanging the fn, at it ad capri’ 


rows completely across, It is nearer, in all to Sao and 
Omnceiphalus, while Anopelems, however |, is one of the 
closo allies of Paradozvides. 


Axoroenus Hoewntct, spec. noy, Pl. XIIT. figs. 4d 5. 

We have only a few specimens, but the form is too peculiar to admit 
of a doubt as to its being n new and very distinct genus. Tt was 
found, with nearly the whole of the spocimens described in this, 
by Mr, Honry Hicks, and I wish to record his services to 
tology in working out this fauna, ‘ 

A species of Conocoryphe is also a new form, and may very possibly 
belong to a new genus. 

Conoconrene? vanronsus, spec. nov. Pl. XIII. figs. 6 & 7. 

We have only the head and body-rings of this curious: which 
could not have been much more than an inch ae te hee lis 
wider than the body, semicircular, and with the Binbella deeply: 
divided from the cheeks and, as it were, sunk in them. a 

‘The glabella is parabolic and convex ; two obscure lateral furrows 





ng 
the glabella and the cheeks, The tubercles are so 
sharp as to be more like spines. 
‘Nine body-rings are all that are preserved. They have a a 







axis, and deeply suleate pleure bent down strongly at a po 
the fulcrum. “The front half of the pleura is the more ep 


and in the general form and ornament of the head there 
resemblance to C. Ribeiro, Barr., a species found in the Pr 
schists of Spaint. That species has, however, an ocular ridge ani 
larger eyes; but the two forms are very closely related. Tf i 
not for the existence of this Spanish species, I should 
# “Taconic " “American Geology,’ reproduced by M. B 
Bulletin Soc. G, . Hance, Série, ToL 274. BLS. 

+ Bull. Soc. Géol. Prance, 2 s5rio, vol. xvii, pl. 6 figs, 7-12, 


Pt 
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doubt about the genus. ‘The small eye and the want of an ocalar 
ridge render it very unlike Conocoryphe. In some respects C. 
variolaris resembles the genus Sao, in era Aviniaibed: and T think 
it unites characters found in both these genera. But as there is a 
distinot front margin, and as the glabella-lobes are like those of 
several species of (Conocephalus), while the species has 
neither the large eyes of Sao nor the reduced glabella of Arionetlus, 
I prefer to leave it with the first-named genus, Barrande’s cuteness 
hs not missed the relation which really subsists between two genera 
soudifsrent in sppsarasco as tho two lust mentiontd: 
ity, Porth-y-Rhaw. 

Hotockrnanex, gen. nov. [Coxocrrmarsva.} 

Gey. Cuar.—Head transverse, semicircular, with a very small 
and obscure glubella, without lobes, with wide free cheeks, and 
a wide front margin, ‘The facial suture and the eye are placed at 
almost the extrem angio of the head, which is shortly epinons. 

There are nine (or more) body-rings, grooved and fucetted. 


{Ditiaet from al the genarn yet donecbed by its form and the ex 

treme position of the facial sutures and eyes. It has, however, affi- 
nities with Arionelue, in the small obscure glabella ; and that genus 
shows a strong tendency to have the suture marginal, and more s0 
in the adult than in the young state. Tt i no, however, nearly eo 
marginal in any species of Arionellus as it is in Ho 


Hotocermania Parmonviats, Pl. XIII. fig. 9. 


ISS potion in Jom anon inch in Tength; ani wat prcnot only 
a single specimen has been observed, the characters of the species 
be those of the genus. 

Locality, Porth-y-Rhaw. 


Acwourvs rumvcers, Salter, Pl, XIII, fig. 8. Memoirs Geol, Survey, 
‘vol. ili, (ined.) pl. 5. fig, 1. 





This species will be figured and described in the forthcoming 
solume ofthe Geological Survey Memoirs on Norch Wale, by Prof 
Ramsay and myself. 

Lovality, Porth-y-Rhaw. Abundant. 

Marcroptsovs roxctarvs, spec. nov. Pl. XIII. fig, 11. 


Dr. Emmons described, from his Taconic strata (see « American 
Geology vol 1. 7.116. pl. 1. fg. 8), minute form, whic, fom its 
‘with Graptolites and Mollusca, Barrande thinks may be 


‘This is quite possible. But, at least, Emmons's figure is singularly 
like the small fossil here figured, and which Mr. Hicks finds abundant 
in the lower strata of the section at Porth-y-Rhaw. I do not feel 

institute a new genus for this while there is a probabili 
bo the fry of some larger Trilobite Whe charastene sy saat 


Head without eyes or facial suture; margined, the glabella and 


a 
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side-lobes very prominent, punctate. An enormous nuchal spine. 
Body-rings 4. oil Sgual fo the heel ea ete te 
and smooth punctate sides, margin distinct. 
Larenvrtta Soryzysrs, Jones, apt wi 7 Hist, 2nd ser, vol. xvii. 
Feb. 1856, p. 95. pl. 7. fg. 1 

‘This curious little bivalved fetter formerly thought to 
belong to the Llandeilo formation of Wales ; 2} Dut the Deda at Salen 
are now proved to belong to the Lingula-flags. We must add, 
therefore, the bivalve Phyllopods to the older fauna. 

Locality, Solva Harbour, west side, in Lingula-flags. 


Tuxea courveata, spec, nov. Pl. XIUL fig. 10. 

‘The characters of this small species reside in the strong rugose lines 
of growth. Except in these, it is not unlike some of the ese 
Tremadoe slate. It is quite distinct from any published form, 

Locality, Porth-y-Rhaw, abundant in lower beds. 


Prorospoxora vuxesrniti, gen, ot spec, nov. Pl. XIII. fig. 12, 
Sponge which is here introduced to notice is remarkable for 


those of the Astrerospongia of Berd. Roemer—a spange figured by that 


nessee, pl. 1. fig. 6. 
Nor do they much exceed in size those described, but not 

by Prof, McCoy in his Synopsis of the Silurian Fossils of 

p.67. The specimen so described is in Sir R. Griffith's cabinet, and is 

et ach i ty ian ee The spicule are even larger 

than those of cur fossil, and have six rays (Acanthospongia is the 

name bestowed by McCoy), while ours have, to all appearance, only 

quadrate spicule, and all ox one plane, that of the general exterior 


ned Cuan.—General form? The skeleton is loosely reticular, 
formed of very large cruciform spiculi, the branches of which cross 
each other at an angle of 80°, and ouly in one plane, no ascending or 
descending branches rising from the point of conjunetion. 
‘The skeleton thus constituted is far from being uniform. Some 
of the branches are double or treble the size of the others, 
as if three or more spiculie had become connate. The larger 
maintain the same angles as the smaller, the latter filling in, as it 
were, the interstices between the larger, which are very slightly 
tapering, and, often measure nearly } inch in length. The smaller 
branches vary from one to two lines or less in length. The angles 
occasionally vary, but not much so; in our figure they are more 
rectangular than usual. 
‘The only Silurian Sponges with which I am aequninted in 
eat show decided spicule, are those above mentioned, 
ia, n form resembling Grantia, and described by mye 
spiculm 






Pe the Pentland Hills. These have both of them 
* Mem. Geol, Sury., Explanation of Edinburgh Sheet, &e., pl. ¥. fig. 3, 


Silurian genera *, 
There are many unpublished Spongiade 
from true Silurian Rocks+; and it is at least 
i to find that these had their ante-~ 





Fig, 1.—General Section from Whitesand Bay to Solva. (By J. W. Salter.) 
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the 


one to the other. Even of these genera that do tranegress the 
ine, the Primordial and Silurian rocks contain distinct species ; while 
the intervention of the whole of the Tremadoe rocks, containing a 
remarkable assemblage of fossils distinct from both, easily explains 
the meaning of this wide difference in the fossils, and indicates that 
the epochs of the Llandeilo and Lingula-flags were separated by an 
enormous period of time. 


Fig. 2.—Gaclogical Sketeh-map of Porth-y-Bhaw Harbour. 








Fig. 3.—Section of the East Side of Porth-y-Rhaw. 
(By H. Hicks, Esq.) 
NNR ssw. 
‘Mill Hedge. Camp. 


| 






a : oa ee ar Ag 
a. Cambrian rocks. 6, 6, g. Lower Lin, a Cavern, 
4. Transition beds. x (Gosctersuny a, f Voleanie tuff, 


In addition to the general section on page 239, which is not trne 
to seale, Ihave given above a measured map and section of the fouili- 

















FOSSILS FROM THE BOWE! 
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Ina short paper, read last winter by Mr. Henry Hicks to the Geo- 
logical Society of Liverpool, it was remarked that the fossils ocenrred 
in distinct beds. The fry? of the Trilobites and the Lingulella 
both of very small size, occur lower down than the great 
ites, and the Theca lowest of all, to within 100 fect of the grey 
‘brian rock on the west side of the harbour, and fully 200 feet 
lower than the bands of the Paradazrides. ‘Tho beds which contain 





it occurring rarely near Criccieth in North Wales, 


EXPLANATION OF PLATE XIII. 
Muatative of Loser Lingula fag Foil 


1. Paradovides Davidis, Salter. Half-grown 9 
© side restored from 
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$1, Introduetion, 


Anovxp the junction of the countios of Staffordshire, Derbyshire, and 
Cheshire lies a tract uf rough moorland, hicks from the 
nities it affords of studying the lower rocks of the 

, Would seem to deserve more notice than it has hitherto met 
with at the hands of geologists. 

‘The authors of the present paper have been, ie Sea 
‘Years, engaged in mapping this country for the 
Great Britain, and, with the permission of the 
R. L Murchison, now come to lay some of the results ot 
vations before the Society. 

The main object will be to trace the thinning away, 
of the Millstone-grit from Lancashire to the borders of 
Staffordshire Coal-fields ; but a few other points bearing 
geology of the district will be shortly noticed. 

‘The country over which the observations extend begins at 
worth valley on the north, and stretches on the one side 
Macclesfield and Congleton to the Pottery Coal-field, and 
other, past Buxton and Leek, $e Chesil i See 

It is bounded on the west by a line of fault, known 
Rock Fault,” which throws down different members of the 
Sandstone, on the west, against the Carboniferous tocks which cover 
the country to the east. ‘This fault has a probable Soe 
of over 8000 feet south of Congleton, where istaiabs ‘Mountain- 
limestone against the Lower Keuper Sandstone, or Waterstones, of 

the Trias. 


‘The chief geological features may be described in a few words, 
On the extreme east, and lying to the west of the High Peak and 
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limestone district of Derbyshire, is « long synelinal, to the northern 
ast of which Furey hae given the name of the « Goyt Trough.” 

is hollow rans due south from Mottram, near idge, by 
‘Whaley Bridge and the east of Loek to the Cheadle Coal-field, be- 
yond which the Carboniferous rocks sink beneath the New Red 
Sandstone, It is, for the most , bounded on either side by 
ridges of Millstone-grit, and is into several subordinate 
basins, in which lie patches of Lower Coal-measures. 

To the west of the Goyt Trough the beds rise into a sharp saddle, 
along the whole or greater part of which runs a line of fault; these 
‘wo Will call the “Saddleworth and Saltersford Anticlinal” and the 
“Antictinal Fanlt,” respectively. We have traced this line of dis- 
turbance from the northern end of Saddleworth valley, southwards 
by Staleybridge Moor, the River Goyt at Marple, and Disly, into 
Saltorsford valley, along which it ranges; and onwards by Forest 
Chapel, until it is lost on the north-west of Leck, below the patch of 
New Red Sandstone that there fills in the Churnet valley. To the 
south of this outlier, an anticlinal fault on the east of Wetley Rocks 
belongs most likely to the same line of fracture. 

Beyond the anticlinal fault we have, on the extreme north of our 
district, the eastern edge of the Lancashire Coal-field. A long strip 
of Coal-measures, branching as it were from the main field, runs 
down by Hyde and Poynton to Macclesfiold: it is bounded on the 
east and south by the ridges of tho Millstone-grit, which rise in 
these directions from beneath the Coal-measures, and it stretches 
on the west up to the “ Red Rock Fault.” 

Along the same line, further to the south, lies the large Coal-field 
tho Fotiecon; ho sarthem part af which 5a ksown. we the Bd 


lulph Trough. 

Between the Biddulph snd Goyt Troughs, and to the west of the 
Anticlinal Fault, lies a shallower basin, beginning north of the vil- 
lage of Rushton, and running along Rudyerd Reservoir to the little 
Goal-ficld of Wetley ad Shafferlong, This we will call the Rud~ 

Basin, ‘The rest of the district is mainly occupied by Yoredale 
thrown into countless folds, and much broken by faults. 

‘Two little patches of Mountain-limestone pecp up through the 
overlying beds ; at Mixon, east of Leck, and at Astbury near Con- 


irress Ses focd grit han a soonery oP ita own, markell by long Hoe 
‘of terraced or steeply searped hills, which contrast strongly with 
the undulating plain of Cheshire on the one hand, and the rounded 
outlines of the limestone-hills on the other. We continually see the 
same form of outline, consisting of a gently rising surface of 
broken off along a line of sharp cliff, as characteristic of the land- 
of this formation. By these physical features the composition 
arrangement of the strata are marked out with wonderful clear- 
ness, the summits of the ridges and escarpments being invariably 
composed of grit or sandstone, and the flanks of the hills and the 
“valleys of shale; and as the steop face of the escarpment always 
tends to run in the line of strike, and looks in the direction opposite 


| 
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te the cin the shemepet cn ee 
trace out the geological structure of the country around by 
of ite ion alone, 


i hi quality, which previous observation, and | 
description by Prof, Phillips of the mrs in Goa lp eae 


diligence and judgment, attempted the same feat many years 
but, excopt by tracing each band of grit step by step, it was 
sible for any one, however sngucious, to feel sure as to the 
at points widely distant from each other, of beds parted by faults 
and changed in look by the changes in quality to which sandstones 
are liable. 

We now propose to begin with the Millstone-grit as it is seen on 
the borders of Lancashire and South Yorkshire, and to describe a 
series of sections taken at intervals over the district from north to 
south, which will serve to show a general thinning away of the series 
towards the south or south-west. The general attenuation of the 
sedimentary rocks of the Carboniferons series in this. direction has 
been pointed out by one of the authors in a former +. 
sent has for its object to give the details for the ‘over 
a small definite tract of country. 


§ 2. Lower Coal-measures, and Upper Limit of the Millstone-grit. 
Before entering on our immediate subject it will be advisable to 
give a short description of the orate Carboniferous rocks, 50 38 
to define clearly what we take to be the upper limit of the Millstone~ 


i 


The Ui -r, consisting of purple and grey shales and sandstones 
with thin of limestone and coal. Thickness, 2000 

The Middle. From the Pendleton Four-foot down to the 
Mine, or a little lower; they consist of shales and sandstones, 
contain all the thick coals. "Thickness, 3000 fect. 

The Lower or Gannister beds. From the Arley Mine to the 
Rongh Rock; they consist of micaceous sandstones and shales, 
with three or four thin beds of coal. Thickness, 1800 feet. 

The coals of the Lower Measures are, in descending order: 

Ist. The Forty Yards Mine, known at Up-Holland, Chorley, 

* Geology of Yorkshire, Part 2, 1 . 58 at seg. a 

+ Hanon Ioometie'Lines, ke? Gach Journ Geol Soe. vol. xviii. p. 127. 
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Rochdale, Helpet and Dukenfield*, and perhaps the 
Gesat Seut of Rerrsige and Anode, 


2nd. At a distance of from 40 to 64 yards below the last, the 
Upper Foot Mine or Bullion Coal, having a black shale roof with 
nodules, containing (oniatites Listori, Avieulopecten 
racens, &c, It is worked at Burnley, Rochdale, Helpet Edge, 
Hill, Oldham, and Staleybridge. 
Brd. At a distance of 10 or 12 yards below the Lower Foot comes 
the Gannister Coal, with a black shale roof, and a floor of extremely 
Tearlisllocons; cck, fll of Stigmarin, It is worked ot Baraleys 
Blackburn, Rochdale, Darwen, Halliwell, Bury, Oldham, and Staley- 


4th, Below the Gannister, at a distance of LO yards, lies the Lower 
Foot Mine, often absent. It has bon worked at Affeside, Quarlton, 
and Helpet Edge. 
Sth. The next seam is the Lower Yard or Bassy Mine, lying 18 
below the Lower Foot. It has been worked at Up-Holland, 
Hill, Sharples near Bolton, Helpet Edge, Brond Bottom, 
Compstall, and New Mills. Shales and a thick bed of hard, flne- 
grained grit, called by Mr. Binney “The Woodhend Hill Hock,” 


ee eeaetpee ce Grea eels crreepont in the main with 
these seams, is found in the Goyt Trough about haley Bridge aa 
Goldsitch Moss ; in the Cheadle Coal-field about Ipstones and Frog- 
hall ; and in the Macclesfield Measures at Bakestone Dale, Bolling- 
ton, Kerridge, and Roewood near Macclesfield. 

Lastly, at a distance of 38 yards below the Bassy Mine lies a coal, 
known as the “ Featheredge,” “Three Quarters,” or “ Sandrock ” 
Coal in Lancashire, and the “ Big,” * Brick,” or « Limekiln” Coal 
about Macclesfield and in the southern part of the Goyt ‘Trough. 
Tis roof is mostly black shale, and under its floor is a coarse grit or 
conglomerate, known as the “Rough Rock.” Here and there, 
however, the Rough Rock forms both the roof and floor. Whether 
such was always the case, or whether the grit roof has in places been 
removed by denudation and its place been taken by shale, cannot 
be said: the frequent absence of the coal itself is somewhat in favour 
of the latter hypothesis. In either case we take the top of this 
Rough Rock for the upper boundary of the Millstone-grit, under 
eel pelZacladerthe fllowing serion of bod 


§ 8, Subdivision of the Millstone-grit Serica. 
Ist Grit, ‘The Reogh Rock. A coarse massive grit, crumbling 
under the action of the air, on account of the decomposition of 
which it contains in large quantity. 
| with a thin coal at the bottom west of Buxton, lie below 
the Rough Rock, 

akon cy frm Me inne’ raoabe 

jets the Lantashive and Cheshire Coal old,” Trans. Gea. Boe 


rat'L and On the Foul Shells of the’ Lower Cou!-mearurea,” 
vol. ii. part 7. 


z 
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2nd Grit, The Haslingden or Lower flags of Lancashire, Mostly 


Brd Grit. A very coarse 
red. It may well bo called 
by its outcrop being the finest i 
miles in an unbroken wall of rock. 





of very course gritstone and conglomerate, in two or three beds 
separated by shale. To the south this bed Foaparia ary 
denly, and passes into two sandstone-beds with a 

Lie these we shall speak of in their place as the fourth and fifth 


So classification is the one adopted by the Geological 
is similar to that given by Professor Phillips in his « Geol, of Ye 
shire.’ Other authors, including Farey and Mr, Binney, 
the Rough Rock and the Flags below in the Lower Coal-measures. 
‘This is, however, only a matter of words. ‘The main features of the 
Carboniferous system in the centre of England seem to be a 
valence of coal in the upper, of gritstone in the middle, and of 
stone in the lower portion; and these pass step by step one into the 
other; the coals get fewer and thinner downwards, and the flag- 
stones of the Lower Coal-measures form a step to Regen ei 
below; while the lime-cemented sandstones in the of the 
Yoredale Rocks and the thin limestones at their base lead us on 
the thick mass of the Mountain-limestone. Also the whole series, 
especially the two lowest members, thins away to the south. 

If we keop these main facts in view, it matters little where we 
draw the lines of artificial, though useful, division. To the field- 
geologist, however, it is a great help to take the Rough Rock for the 
upper bed of the Millstone series; by its coarseness and the marked 
feature which it mostly makes in the landscape, it is Svenaiiysraaa 
and it makes an excellent geological horizon, being, with Soe 
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23. the lowoe boundary there i Tuekily but one opinion ‘The 
(oo eh areas rh meplam area dacremacheaeny eee. 
of all the gritstones; and the sandstones below it are all thinner- 
bedded and finer in grain. It makes, therefore, a natural base to a 
series whose character is indicated by its name, and as such it has 
always been looked upon by all authors, from Farey* downwards, 
Tu the south of the district, however, the bed falls off in character, 
and is at last represented by two sandstones, with a thin bed of 
shale between them. Looking at these beds by themselves, there is 
nothing to entitle them to be called Millstone-grit at all ; and itis not 
Es he halon seared but only as the representative of the 
more striking masses in the north, that they can claim the prestige 
of marking the base of the formation. An observer who looked 
cbeaieetcik whore the foxsts grit wears so feeble a form, and 
Tal cauittcsad satan Up cian wp totes fall Garcon, oad 
be likely to take the lowest course grit in the neighbourhood for the 
‘base of the formation; and into this mistake Farey seems at times 
to have naturally fallen, and to have looked upon the third grit of 
Combs Moss, for instance, as the equivalent of the Kinder Scont 
bed, because each was the lowest coarse grit in the country round t. 
The fourth grit thins away altogether before reaching the borders 
of the North Staffordshire Coal-fields, and the bed above is then 
taken for the base of the Millstono series, 


$4. Foredale Rocks, 


Between the lowest grit and the Mountain-limestone lies a group 
of shales and sandstones, with thin limestones at the bottom, the 
Yoredale Rocks of Professor Phillips. 

‘These beds, in the country we are describing, admit of the follow- 
ing threefold division :— 


(A) Shales with a thick bed of sandstone (the “Shole-grit" of 
Farey +), and perhaps a few thin limestones. 

(B.) Sandstones, for the most part thin-bedded and close-grained, 
with black shales. This group we shall speak of as the * Yore— 
dale Quartzites.” 

(©) om shales, with thin, black, earthy limestones towards the 

tom §; 


Were it not that the Kinder Scout Grit makes so natural and so 
generally received a hase to the Millstone-grit, the first of these 
groups might well have beon placed in that formation rather than 
‘among the Yoredale Rocks, ‘The sandstone, Le ee 


# Hist. of Derbyshire, vol. i p.220. 
3, Awe spank of the whole group 18 the orale Woche weal al his bet 
thd Woredate Gri 
er i i acount of the Yoredale Rocks, mentions what he calls ¢hree 
‘as occurring in them; a bed of fine sandstong, the Shale Grit; 
ede of hard cane like taristone'; and thin beds of dark-blue or black limestona 
‘of Derbyshire, p. 228). ‘These three “ anomalies" form the disti 
Meerer ot Das thrar groups tothe above scheme. 
Vou, XX.—PAKT 1. 8 





into which the country under consideration may be 


$5. Description of the Sections. 
Saddleworth Valley. Position of Rocks at the This 
a ‘alley. ition of surface. —"' 


is ocouy ied by Limestone bal, cn tatoos, the Cocctala ieee 
equivalent and much preferable term, due to this author, which we 
shall henceforth exclusively adopt. The Yoredale beds consist prin- 
cipally of black and grey shales, with a thick bed of rather massive 
sandstone—the * shale-grit” of Farey. On e sides Pasar 
bounded by high ridges of the Kinder Scout Grit, 

tio drerons fromthe axis’ of the Pet ae rts i 





ward, throwing on either he ee 
the entrance to Greenfield Valley et ay it j great dis- 
location, and then ranges along the base of a series ie 
formed of the Scout Grit to Harrop yey re AIL along 


this ling (astanca of ten iilen) hai goeesee cite ta very 
different on each side of the anticlinal. West of it the dip is for 


fer soem to move notice meh, beds sce “History of Dexbshiny 
Pp 
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the most. part: rapid, and the several members of the Millstone and 
plunge beneath the Lancashire Coal-ficld. On the 


east, at first leisurely, then more until they also are lost be- 
neath the the Ooalsmochies of Tork ‘The section (fg. 1) on 
p- 251 will illustrate this ity. 

Petrological details. Yoredale Beds.—The lowest beds of this se- 


ies exposed are close to the fault. consist of shales a little 
Delow the Yoredale or Shale-grit. ‘Ths Totter ia shown none the 


a thick series of black and greyish-blue shales, which extend 
the base of the Millstone ridges. ‘The thicknoay ofthe series of beds 
here shown is not less than 1200 feet, and the basement-beds are 
nowhere brought to light. Hence it is probable that the Yoredale 
beds are here altogether not less than 2000 fect in thickness, 

The Kinder Scout Grit, or Fourth Grit, consists of two or three 
eds of very massive grit or conglomerate, separated by shales, 
altogether attaining a thickness of not less than 600 or 700 feet. 
eel issn ebbles of white quartz the size of a pigeon’s egg, 
bat no larger, and is traversed by planos of current-bedding, which 
dip towards the W.S.W. It forme the ridges of Harrop Edge, Mill- 
stone Edge, Diggle Edge, Charnel Rocks, Warlow Pike, Harridge 
Pik, Tintwistle Knar, and Roo Cross, and is largely quarried for 


stones, &e. 
eres eteeh ge aes echoes 

then a thick series of shales and flags, forming the 
suppose at, present) of Pule Hill. At Mossley these 

in thickness, and are surmounted by the third 
le Hill forms a sharp and serrated ridge, and south 
shown on the banks of the Tame. ‘The upper 
ive an ents, the Lower gy ‘The third grit may 
i , at Lidgate, Mossley, and in quarries 
at Hollingworth and Hadfield, ‘The 
450 feet. 
.—Ahove the third grit ocours a series of generally 
ith a stratum of rock®, and a coal-seam which is 
and Mottram, The thiekness of this shale sories 
fect at Mossley, and it is surmounted by the flagstones 
the second grit of our classification, In this part of the 
flagst (which, further south, form a distinet geological 
are here in close connexion with the first grit, or “ Rough 
Rock,” and can only be considered as a lower member of it. They 
are, however, very constant in this position, and may be traced along 

Called" Scout Rock,” near Staleybridge: not » Kinder Scout Rack.” 

$ Called by Mr. W. Binney "The Haslingden Flags 3 

s 
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=a grit and 
First Grit, or —This is a coarse 
rate, nowhere very is tie nighouood, tad cut of ley 
bridge totally disappearing for 





b. Mottram and Glossop District. Position of Rocks at the surface. 
—In this neighbourhood the Goyt Trough has its northern termina- 
tion; the beds of the Millstone series, above the Kinder Scout Grit, 
gradually rising and cropping out to the northwards as well as to 
the eastward and westward. South of Mottram the symmetry of the 
trough is much interrupted by faults, which give origin to local rolls 
of the strata; and so it is not until we have passed south of New 
Mills that the beds resume their centroclinal arrangement. 

The other main feature, namely, the Saddleworth anticlinal, also 
loses its normal charaeter, and at Competall passes altogether into 
a fracture ; and it is not until we reach Disley that the change of 
becomes very clearly developed. These features will fe antec 
by the section (fig. 2), which is continued eastward across the 
Peak, in order to show the general arrangement and connexion of 
the beds, 

‘Tho Kinder Soout, or fourth, Grit forms a range of moorland hills 
extending from Glossop and Hayfield eastward across the watershed 
of England, and embracing in its centre the table-land of The Peak. 
The beds rise to the eastward with great regularity, gradually 
flattening towards the axis, and then roll over on the eastern dip. 
Along the western side of the axis, to which we shall for a moment 
confine our attention, the Kinder Scout Grit dips below a series of 
sharply chiseled escarpments formed of the upper members of the 
Millstone-series, ranging in a nearly true north and south direction 
from Glossop to Combs Moss, above Buxton, Between the Scout 
Grit and the Third Grit there is ‘cosrally a. 7achne: Mpa 
formed of a very thick series of shales, surmounted by a cliff; then 








ire. Tt contains several valuable 

worked at Poynton and Norbury colli 

of the field is rendered valueless in a mineral 

broken character of the strata, ee 
In this district one or two seams in the Lower Coal-measures have 

been extensively worked; the principal of these is the n 

Dale seam, which represents the “ Lower Faved” Coal (No. 5 of t 

series, page 245), ‘Along with the Gannister Coal, ¢his sean ia worked 

at Disley, New Mills, and Whaley. 
¢. The Peak District. Position of Rocks at the swrface—The 

lated aspect of The Peak is very clearly indicated by the 

the Ordnance Map; and its structure is illustrated in the 

section above (fig. 2), ‘This hill, which may aspire to the character 

of a mountain, as it reaches an elevation of 2000 feet, forms a very 

striking and bold feature from almost every point of view. 


somewhat in the form of a triangle, lying with its vertex 





in the direction where the broad valley of Edale joins 
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row gorge of the Alport. Its base is formed by the eliils of Kinder 
Scout; and its sides, which are extremely id Poe ie 


Fig. 8.—Views of Rocks on the Peak. * 





‘The grit, however, sometimes appears in little oat it throws 


up groups of tabulated or fantastically-shaped stones, the forms of 
which I cannot but re as the results of old marine denudation, 
In some places, ly near Edale Head, whole acres are Galo 


Flee a far bad o te nal setrement of fhe seg at tho one of tho 
period. Almost everywhere around the steep cliffs of the 

Peak itself these slips occur, and are easily to be accounted for 
tain cantina the nature of the beds which undertia the Roars 
‘Grit forming the summit of tho escarpment, ‘Tho grit is hero un- 
‘derlain by shales, which intervene between it and the Foredale 
Grit. Hence the latter, Diae sedisinnt iy tbo ee 
atmospheric agencies, as the ease maj we yielded to the 
Sees ee serepactacenstent aaletioee, Wists dastatine 
in masses from their original clevations, A similar arrangement of 
the beds has caused the landslips (or coast-slips) amongst the Oolitic 
esearpments of the south-west of England and the Chalk-downs, 
and indeed wherever solid rock forms a cliff resting upon strata of 
clay or shale, Alport Edge, on the eastern side of the valley, and 
Coombs Rocks, near Mottram, afford similar instances worthy of 
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into Saltersford Valley, along which runs the line of the great anti- 
clinal fault, This valley is far down into the Yoredale beds. 


ical details —In this district there is a remarkable 

in the of the Lower Millstones from that which 
assume further north in the direction of Glossop and 

In the first place, the whole series below the third grit is thinner, 
and along with thie thinning of the beds the anndstones become 
finer and less massive, ‘The Kinder Scout Grit both sides of 
Saltersford Valley, and along the flanks of Combs iis repre= 


wl - 


Sha whole Millstons-grit nies mony bo wid to exit a rent dag 





mary hanya tare to give clear indications of that 
thinning away of the sedimentary materials which takes 

place in this part of from north to south, 

ec. West of Buxton. Position of Rocks at the The town 

of Buxton ‘stands on the Mountain-limestone, is bounded 

on the west by 

part of the Yoredale 

of the Millstone-gri 

the eastern edge 

which Axe Edge, 

here perhaps the most 

Trough of the Goyt i: 

measures in the middle, the grit-beds it i 

and form a series of concentric rings, which, though broken through 

and shifted here and there by faults, keep upon the whole the most. 


three sides, at least, of the basin. A detailed 
map of this little basin, showing the range of each grit-stone, is given 
i 5) on p, 256 runs across it. 
On the other side of the trough we find the outcrop of the beds 
from the Rough Rock down to the fourth grit, below which the suc- 
cession is broken by a fault ranging N.W. and 8.E. across the basin. 
‘The country in the angle between this and the Anticlinal Fault is 
notice, It may be described as a plateau formed of the 
ick massive bed of the third grit, and cut through by the deep 
of Wild Boar Clough. On this plateau rests a long, narrow 
ranging N.N.E., around the flanks of which the second bed 
out ; ‘the whole is crowned by the sharp, conical peak of Shut- 
to a height of about 1700 feet above the sea, and 
alittle outlier of Rough Rock. A slightanticlinal 
along the ri panels cel one Hi to the east at about 
the opposite quarter. 
Shutlingslow district is ted in Diowatiythe Anticlinal 
ms brings up some shales and sandstones belonging most 
the Yoredale group: these are soon cut off by a branch 
which the three lowest Gritstones setin, The 
it, tying nearly flat, stretches wes from the fault 
‘over a gently rolling moor, and ends in a steeply searped cliff, below 
which the ground falls quickly away, and, the dip growing steeper 
‘to the westward, the fourth and fifth grits, and the upper part of the 
Yoredale Rocks, come out to day. 
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Fig. 6.—Detailed Map of a Part of the Goyt Trough, west of Buatton. 























‘A little coal, which is not seen elsewhere, with a 
nistor-like floor, lies hereabouts on the top of the Seeond Gr 
coal lying on the top of the Third Grit has been worked on 
side of the trough, at Dane Thorn Colliery, where it was abo 
thick, and is now being worked on the east side at Thatch Mar 
Me Speed ad elt el 


ren ahseugh ties beet Boston er «section of atch cn aa 
Wilt? “he hiker he fourh and ih grits, and of the shales’ 
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Nery St thore reaches a thickness of sbont 4 feet 6 in. which it 
keeps for some way to the south. Upon the Rough Rock lies the 
Featheredge Coal, reaching a thickness of from 5 to 6 fect, but of 


the west side of the Goyt Trough the Fourth and Fifth Grits 
become still finer and more flaggy, but. the three upper beds keep 
pretty much the sume character. “The Yoredalo Grit scems to bave 


rocks, with a calcareous cement in pluces. go peat einen 
tioned that these beds elscwhere tend to put on this shape when they 
have been much contorted, 

£, Between leton.—Our next section starts in the 


Longnor and Cong 

of the Dove, on the Mountain-limestone, between Longnor 
4 crosses an outlier of Millstone-grit on Sheen Hill, 
‘broken tract of the Yoredale rocks about five miles in 
‘then passes over in turn the Goyt Trough, the Anticlinal 
the Rudyerd Basin, and ends a the northern part of the 


et 


Iph Trough near Congleton (see fig. 7 
Position of Rocks at the surface.—It is likely that the Mountain- 
Hinestone, which the eastern bank of the Dove, is here again 
fault, On the west side of the valley the ground rises 


bya 
tee tummit of Sheen Hill; along the tank of the 
terop of a sandstone-bed, which I take to be the Yor 

ll felt fs formed of tho two lowest milatonc-grits and 

, and is capped by a very small patch of the third 

le beds to tho west cover the whole of the country 

athe edge of the Goyt Trough. They are much toed about 

broken by faults, but the three groups can be well made out, 

‘oredale Grit plays an important part on the east and north= 

{Tongnor;.the Yoredale Quarstes are well shown on Tady 

the neighbouring hills; and the bottom shales and lime- 

ill be found in many of the brook-courses along the deeper 


contrast to this troubled country, the Goyt Trough shows the 
asi My a little coal-field, which has been worked 
nestles in the middle, bounded on the north by 


si 
Frater 
lane 


asin 


a fault, and hemmed in on the east, south, and west by lofty ri 
of the grit-rocks, the most noticeable of which is, as usual, that 
formed by the third bed. It is called The Roaches, and its highest 
point is about 1700 fect above the sea. To the west of this escarp: 
BUR erloiie: over ‘Ko outocoge of iho lower ect bode aodithe 
pape pat of he Yoredale rocks, which form respectively the lower 
f the range and the Meerbrook Valley, we find the Yoredale 


: rising gently to the summit of Gun Hill, when they roll 
cover, and plunge steeply down to the west until they abut against the 
anticlinal fault. 

ras: asad the anticlinal fault is the Rudyerd Basin, lying between 
another break about a couple of miles to the west. 
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Then follows anther very sharp saddle formed of the Yoredale 


Gua Ii ena rte pua othe tty ras 


Pétrologieal details, Yoredale Rocks.—We have hore first to notice 
the nature of the Yoredale Quartzites on the sharp anticlinals of Gun 
Hill and Biddulph Moor. As was the case on Bosley Minn, the 
sandstones are very hard, close-grained, suberystalline quartz-rocks, 
‘The quarries on Gun Hill show the actual turn of the beds: from 
their shattered state it is clear that they must have undergone great 
violence; the surfaces of the beds and a crise of vertodl Santa 
ng parallel to the dip are often marked by “slickenside,” show- 
ing that in some cases a bed must have slipped upon the ono immo- 
diately below it. On the Biddalph Anticlinal the rise of the beds is 
very sharp oneither side: they have in places been reversed, 80 as to 
dip into the hill. In both these cases, then, we again find a sub- 
crystalline structure in the rock, accompanied by signe of violent 
disturbance. The Yoredalo Grit, as has been already mentioned, is 
found in force about Longnor: on the west side of the Goyt Trough 
it is present, but has become much thinner ; while it is altogether 
‘wanting round the edges of the Biddulph Trough. 
Millstone Grit.—A complete section of this series is given on either 
side of the Goyt Trough, and to this we will for the present confine 
our attention, leaving the grits of the Biddulph Trough to be taken 


in hand 
‘The fifth or loweat bed is somewhat changeable in its character, 
but occurs mostly as a fine-grained sandstone, not very thick-bedded, 


with 

‘The fourth is largely quarried beneath The Roaches: itis there a 
close-grained, thick-bodded grit, and it makes « good escarpment ; 
‘but, like the fifth, it seems to be very changeable in its nature, 
Uo VENI lip hiee ldo ie 


Bree eka ec in il conroe cod amie, often w conglemerate, 
‘of about the samo thickness as at Buxton. The little coal lying on 
the top of the bed has been worked in one place. 

It will be seen from the section (fig.7) that the second bed is 

It may be followed southwards along the western edge 
‘of the Goyt Trough, without any sensible decrease in thickness, to 
the little hamlet of Hallgreavo ; it is there cut through by one of the 
feeders of the River Dane, and consists of 100 feet or more of flagey 
sandstone. Our next section of this bed is about. two miles to the 
east,in the River Dane at Gradbatch, where, about halfway between 
the Rough Rock and the third grit, we find about 30 or 40 fect of 
thin-hedded flags much mixed up ‘with shale. ‘This is the last 
certain trace we have of the second grit, though for some miles 
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Position of Rocks at the surface.—The section (fig, 8) has been drawn 
across these basins, and shows also the position of the patches of 
Mountain Limestone which come to light at Astbury and Mixon. 
‘The line of this section liea about three miles to the south of that 
last described ; it has the same geological features, and ¢rosses nearly 
the same series of beds, except that in the Goyt Trough we have 
nothing higher than Yoredale Rocks. 

* Potrological details. The Grits of the Rudyerd Basin —The banks 
of the pretty reservoir of Rudyerd are formed of the fourth bed. 
‘The rock is in character very like that quarried under The Roaches: 
a hard, close-grained, red grit, rather massive ; itwould seem, too, for 
a while to increase in thickness, but it soon dwindles down again: 
and though it may be followed along the eastern 

fur south 8 Cheddloton, no texoes of itzo ce” ae 
village. On the west side of the basin it is cut a 

which it keeps a good thickness, but beyond which it is never: 
again. The fifth runs in the shape of a fine finger 8 

eather side of the basin, and seems to thin away at beneath 
outliers of New Red Sandstone at Rushton, and north of Leck. TH 
then, we have reached a point at which the thick massive 

Scout Grit, after having passed into a less striking gritstone, ond 
| #o'a fine sandstone, at last dies out altogether. ou 
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The Third Grit occurs in this basin only in outliers; it is often 
SESE porate daeetes. OF As pisces. eesti ne Daal 


westward to the grits of the Bidd: fh strongly wo Bd 
peal eee bed. ‘The fourth 

ied under Cloud Hill, where it has much the same character as 
at but is not so thick. Hence it may be traced southwards 
for about three miles to Biddulph Moor, where it is seen in a brook- 
section to have become very flaggy, It must soon after this thin 
away altogether; for about ten miles further on we again got a good 
section across the valley below the escarpment of the Third Grit, and 
there nothing but shale is found between that rock and the Yoredale 
Quartzites of the Biddulph Anticlinal. Here again, then, we have 
reached a point on the southerly limit of the Kinder Seout Grit. 

The third and first beds form bold and well-marked ridges on 
cither side of the Biddulph Trough, They are both coarse, massive 
gritstones ; but it is worth notice that in places they have exchanged 
characters, the third being crumbly and suitable for grinding down 
into sand, while the first is close-grained, and is used as a building- 
stone. The little coal lying on the top of the third grit has been 
worked on Congleton Edge. The thickness of the two grits, and 
of the shales between, is probably altogether not more than’ 200 
feet; so that the Millstone-grit has here dwindled down to less 
than one-fourth of the thicknoss it has in Lancashire, 

Foredale Rocks.—The whole of this series is twice brought to the 
surface along the line of section we are now describing at Mixon, on 
the eastern side of the Goyt Trough, and at Astbury, on the west of 
the Biddulph Trough, The first soction shows— 


1. Shales and a thick sandstone-bed 





+ (AD 





B. 


5. Hard elose-grained quartzose flagstones and shales 
6, Black shales with thin earthy limestones ...... 
 Thosandstone-bed in No. 1 may be the Yoredale Grit of ofr general 
section, but its ontorop is so broken by faults, and so hidden by drift, 
Bama eta eneod nn be catmeo of dak hed bu Ae oat 
Hae senglopersie (9). is found at the western foot of the long 
‘of Morridge, 


N 

seom. to be of great thickness; but this is probably due to their 
bias 2 ‘oneé or oftener, by faults. Some of the lower 
beds of are sandstonce with a caleareous coment, full of 
aac form a link between the sandstones above und the 
Himestanes of the group below. The later are well sxon on each 


PE Miiaty wo. have, balow tho catoryp of the third. gat-on the 
west of the Biddulph Trough— 
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a thick bed of Gannister, gg ens bre 
all three being most likely local, 
"The bods in No, 2 have all the character of the Yoredale 


Position of Rocks at the .—This section starts on 
em edge of tho Pottery (acta) abowana aoa 
beds, which are now all that is left of the Millstone-grit, 
crosses an anticlinal of Yoredale Rocks, bey which lies the 
Coal-field of Wetley, the southern end of the Rudyerd Basin. 
basin is here bounded on the east by a fault, which we take to 
the continuation of the Anticlinal Fault; beyond this the 
over, and form the gentle synclinal of the Cheadle Coal-field, 
lying as it does on the le af he te os aay 


aH 
bite 


well be looked upon as one of the lesser basins of that ‘great hollow. 
Petrological details. Millstone-grit.— We have seen that im the 
district last described the Millstone-grit had come apes to two 


‘beds only, the first and the third; these run on over the whole 
the present district, but no longer with that marked character 
bold lock which made it so easy to recognize and trace them 
to the north. They have become changeable, and the w 
much finer, softer, and less striking; here and there, 
seem for a time to recover their coarse and massive nature, 
is ospecially the case with the Third Grit, whioh still at times 
fine escarpments, as in the defile cut through it between Cotton and 
Oakamoor, round the village of Foxt, and about a mile west of 
Ipstones, These, however, are exceptions, not the rule. 

At the south-west corner of the Cheadle Coal-field the third 
if not actually gone, has so fallon off in thickness that we 
upon it as on the point of thinning away altogether. 
country is much covered up by drift, but at the last point where the 
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Fig. 9.—Seetion from the Pottery Conl-fidld to, Beclow Hill (12 miles). 


River Churnot. 


isd 





‘A, Shale and Yoredale Grit. 
B. Yorodale Quartzites. 


+ Yorwdato Rocks, 
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while the Yoredale Grits bold a 
lower place; here, on the other 
hand, the Millstone-grit. makes 
but little show, and the Yoredale 
sandstones stand out well, and 
form all the most marked features 
in the landscape. 


$6. Summary. 


We have now traced the Mill- 
stone-grit from the borders of Lan- 
cashire and Yorkshire, where it 
contains five* thick beds of mass- 
ive gritstone, and reaches a thiek- 
ness of 2800 fect, to the borders of 
the North Staffordshire Coal-fields, 
where only two of these beds are 
left, and where the whole thick- 
ness is not more than 200 or 300 
feet. 

We find the Rongh Rock (the 
uppermost bed, with one exception ) 


* ‘The Kindor Scout Grit hos at least 
‘tro thick gritstones, with shale between 
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present everywhere, and pretty much the same thickness 
ae a va etc bneey irae! aecin | 
I ances Supe, i bie maintain their 

and character crc ancl wn heya ay mewn ded, 
about five miles south-west 

‘The Third Grit runs 2 tue whole of te Gatrimey bet tem 
a thickness of more than 400 feet, which ero in Lancashire, 
it lessens down to about 100 in the neighbourhood of Congleton, and 


still further south seems to be on the point of dying out rh 
eee pal bornn ortkonl Gate faa io te emeeeeae 
more than any other a certain massiveness of structure to the last, 
The little coal on the top of the Third Grit is one of the most per- 
sistent beds in the series. Seldom reaching more than a foot in 
thickness, it is found here and there over the whole 

The of the fourth or Kinder Scout rock from an enormous 
mass of gritstone and conglomerate, o thousand feet thick, into two 
beds of finer gritstone with a shale between, north of has 
been pointed out, as also the further change which the latter 
into still finer sandstones, and their total disappearance in the 
dulph and Rudyerd basins. 

ese general results are embodied in the set of vertical sections 


shire; a still further thinning away of the series must 
take place, below the New Red Sandstone, between these places and 
the country under notice. 

One other print cells for notion, Gh the top of eth 3 thn) gaits 
stone-beds there are traces, more or less distinct, of coal; the 


on the Second Grit, the ecal just mentioned on the tap of the Third, 
and the very thin seams of coal which, accompanied by Gannister or 
Gannister-like rock, often lie on the top of the Kinder Scout Grit in 
Lancashire, ‘The rough thick-bedded grits, and the finely laminated 
shales that lie between them, must, of course, have been deposited 
under very different cireumstances, and these coal-beds seem to 


In the Yoredsle sories we have seen that the upper group dies 
away oltogethor. The Quartzites must also partake in the 
thinning out, for they are wanting, most likely, in Lei ‘and 
certainly in South Staffordshire; but in the just deseribed country 
they do not show any very marked falling aff. The lowest 
is also wanting in South Staffordshire, and is only 30 or 40 


land athe sary pat of tne Crbontaros peri: bo tll © Conta 6 

at earl [tf Bee 

Great Beteio Joker, “On the Sous aflordaive Coal Sel Momolis of the 
Geological Survey of Great Britain. 
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Fig. 10.—Comparative Sections of the Millstone-gvit. 
5.Nof Woof 
Biddulph. BAAduioh. 


45.0f 
Teak. 








Sopp 
a Rock. d. Shales. 
6 ¢, Third Grit. 
©. Second Grit, f. Shales. 
Fig. 1. Figs. 2-6. 


g. Kinder Scout » Fourth Grit. Equivalents 
Grit. i Shales. 
i. Fifth Grit. } Kinder Scout Grit, 
thiek in Leicestershire ; but it is too sparingly shown in the district, 


under consideration to allow of its change of thickness being traced 
with any certainty, 
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investigation, I hope to be able to show that the mineralogical 


supposed, and that the number of minerals entoring 
into its composition is greater than that visible to the eye, or to be 
detected by physical characters. 


i 


the granites and of their four supposed constituents, togother with 
table containing the oxygen-proportions of those constituent 


Tante I. 
Chemical Composition of Donegal Granites (Table IY, lor. cit.)- 
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of the Constituent Minerals of the 
dy pics (Table X. loc. cit.). 
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Said pen Aire Vere nieces foenl 
granites may be thus stated:—“ Given the chemical analysis af a 
compound rock, and the chemical analyses of its constituent 
minerals, it is required to find its ‘ition ex- 
pressed in terms of those minerals.” At first sight nothing is easier 
than the mathematical statement of this problem; for each com- 
of the rock-analysis gives us an equation of condition, which 


ti be regarded at opotions: aad aed 
merary equations may as eal 
ascertain whether our hypothesis as to the constituent minerals be 
phy ly correct or not. 

vs consider: this question somewhat ns deta i ea 


bars hypothesis I make respecting them is, that they are 
of four minerals, whose chemical composition is contained in Table IT, 
‘The equations at my disposal are seven in number, derived from the 
following: ents: Silica, Aluming, Iron and Manganese, Lime, 
‘Magnesia, Potash, 

It is therefore evident that I have three supern pernamersry equations 
which may be used as tests of thé accuracy of the 

hypothesis, when the mineral composition of the granite has teen 
Aedueod from any four of the seven equations at my 
the seven eqnatios, those deduced from silica and eee 
most trustworthy, becuse thoy del with the lagest quantities, and 
because these elements enter into the composition of the constituent 

minerals in a more precise and definite manner then the protoxide 
bases, 


Tn addition to the seven equations derived hee the components 
of the rock, there is an eighth, which expresses the self-evident fact 
that: the whole rock is equal in weight to the weights of all its con= 
stituent minerals ; 80 that we have in reality eight equations to de- 
termine four supposed unknown quantities. 

Tnstead, however, of. cuplaying these a eal I prefer, in the 
first instance, to use three equations derived from the oxygen-ratios 
of the silica, the peroxides, and the protoxides, together with the 
patton depending on weights—a method which a give me four 
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are found, the remaining equations may be used to check and test 
the original Titre ene ta 
in the course 


centage of oxygen present in the rock as silica, as and as 
protoxide ; an ed lems gel ooterrm onygen poset 


dant he proto o ogen nt Wo find immediately 
following eq 


the 
100 reer yy tes 
100 B= he 
100 0 = te ae fer 
100=u+oe+y+z. 
Eliminating u from these equations, and replacing A.—q by A, 
a,—q by a, a,'—g by a’, and a,”—g by a", we obtain 


100 A=ax-+a'y4o"s ‘| es 


eh aR 


100 Babe} by 40" 
100 Oct ey tes 


‘The granite of Donegal is composed, as T have already shown, of 
four minerals, namely, Quartz, Orthoclase, Oligoclase, and Black 
Mica. Tarde to make ae of the preceding 0 juations, wo must fix 
precisely the values of a, 4, ¢; 0’, 0',c'; a”, 8", 0", by means of the 
chemical ition of the constituent minerals, while the values of 
A, B, C depend on the analysis of each individual granite-specimen, 
Mhis’is done by means of Tablo TIL, from whieh we fad the 
lowing :— 
q=5102 a, =8281 8 = S01 
a@/=311l  ¢!=11-41 
a,” =18'78 oe’ = 16-28 
from which we obtain also 
a=—1911 
a =—20-81 
a’ =—B3-14 


and, finally, equations (2) become, on banishing the decimals, 
519200— join apie iaiy tae 





10000B = 891e+1141y +1628 » (3) 
100000 = 355a4+ 36ly+ 3942 


‘The solution of equations (2) or (3) is effected by finding ni 
on of equations (2) oF (8) is yy finding nine 
a =e!— I B =ca" —cla! y =a'd! —a"! 


alate —he! ’ =cla —ca! y! =a" —al! 
amb —e tea’ —ca yma! —ald 
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‘If « denote the quantity, 
dat bBtey=alal+bipl +cy'=a"'a" + b"B" ely", 


then «, y, = arv given by the following equations — 
r= }0000(Aa +BB -+Cy ) 


€ 
y= 10000(An! +1 +09") 
an 
10000(Aal’+Bp"+Cy") 
© 


A a eSSGAY 
= 


The constants of the system of equations (3) are found, by actmal 
multiplication, to be, 
a= 69077 6 =—188220 » = 196703 
a'=—11343 pl= 2768 y= 79167 
alt= 41702 A" =— 24442 y= 163140 
«=34131692. 

In the calculation of the valnes of 2, y, z, it will be found more 
useful to use logarithms, for which reason I here give the logarithmic 
values of the ten constants of the Donegal granites :— 
log (a) =48393335 log (8) =5-2748658 log (y) =5:2938110 
log (a!) =5-0547777 log (3') =5-3258604 log (7/) = 4" 
log (a) =4-6201569 log SS eBsi aT log (7/")=5-2125605 

log («) =7-5831578576. 

In order to appl: ens raise 
Table I., separa fot selelata ie tities of oxygen present in 
each constituent of the analyses. "This bas been dene, anil Gia 
sults are recorded in the following Table :— 


Tarte IV.—Oxyyen in Constituents of Donegal Granites, 






































wo na i 
wif iltla|2 
z: 0-017 | 0317 | 0282) 1289) 0-789 
IL 00839 | 0-828 1207 | 0-745 
nL 0-776 | 0889 
Iv. 0-976 | 0477 
\ 4 1-068 | 0756. 
vi. 1107 | 0-345. 
vi. 0-960 | 0-700 
Vil 0-976 | 0-767, 
™. 0-899) 0-864) 
ee yaya 
oe aloe 
‘XIV. 1-246 oes 
‘Xv. Ores ae 
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From the preceding Table the following is deduced -— 
Tasxe V.—Oxygen contained in Silica, Peroxides, and Protoxides in 











the Donegal Granites. 
on | gaol in) iin) 61-92 —A, 
in Silica, | Poroxides. | Protoxides, 
B Cc A 
| sets 843 2069 | 1607 
I | 3416 1H $62 | 1776 
mL | 35: 883 a02 | 1618 
1. naz 2158 
v.| 36-03 888 2 1580 
vi) S931 895 S12) 1661 
vit | 35-41 806 302 | 1651 
vu. 8:10 240 | 15: 
IX} 3751 745 QoL | 144i 
x a 72 238 | 1371 
XI. S572 826 272 1620 
XIL 820 281 | 1999 
XML | 2866 | 1083 40k | 2H 
XIV. | 30-06 749 249 | 1286 
Xv. 710 245 | 1400 











If we now introduce the values of A, B,C, contained in Table V., 
into equations (4), we obtain, finally, 


Taste VI—Caleuated Mineralogical Composition of the Granites 
of Donegal, 








No, | Orthoclase, | Oligoclase, | Mica, 
* =y. =r. 
Ir 251 7108 

m | ime7 | -i415 | — 833 
m. | - ii B13 
‘Iv. Td — 201 
Ve} 1798 5558 209 
vi. 2241 7500 | —1028 

vil. 3613 62 2 
Ville 583 502 870 
Xs | 2549 4190 274 
1648 4631 205 
Xie) 2012 x aa 
xin | 15823 1283 | —2048 














Of the fifteen granites examined, eight, which are thus marked (*), 

) positive values for u, 2, y,£; and seven have some one or more 

‘these quantities negative ; hence it follows thet even-fffemnthe of 

the granites, or cent, certainly not composed of quartz, 
Pas state we a 
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An smportantquation, howe, ee ae 

Smoky; whather the remnashane SEM psi tere 
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miner rt hon of 
granite or other erystalline rock may ap Re i 
composition of the Pocus pata has it enters into the 
tion of the general rock-mass; and it is certainly not to be 
as self-evident that a rock is composed of those 
those only, which may be meen in separate crystals 
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tuent aro all fulfilled, as well as those furnished by the oxygen- 
ratios. These equations of condition are the necessary supplement 
of the preceding analysis, which has only proved that certain 
nites might be made of certain minerals with given 
formule; but which has not that 

fais apa of Gre cheat papaclcee ae 

‘The method of using these test-equations will be readily under- 
stood from the following discussion :— 


a 


Granite No. I. 
‘This granite might be formed of four minerals having the same 
oxygen-ratios as the minerals of Table IT., but it cannot 
of minerals having the chemical composition of those in Table IT., 
Iecause it fails to satisfy, inter alia, the potash test. 
‘The quantity of potash in this granite, as appears from Tables I. 
and VI,, should be 
251% 14-92 abe 71-03 « 2:07 + 0-93 x 8-83 
100 100 100 
but the quantity actually found by analysis was 486 (Table 1); 
from which it is evident that the caleulated and observed amounts 
of potash cannot be made to agres, and therefore thnt this granite 
cannot be emposed ofthe four minerals of Table TI. 
‘This granite also fails to satisfy the test-equations derived from 
iron and lime. Fate beat os atte Gece 
of iron, like that of potash, is too small; while that of lime 
ill be found too great. 


E 


= 1-926 ; 
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Granite No, V. 
This granite fails to satisfy the tost-equation derived from iron, 
From Tables II. and VI, it appears that the calculated quantity 
of iron-oxides is— * 
17-98% 0-68, 5558x1-22 | 2-69 27-38 





100 100 Petia 
while the ‘ity actually found st L.) was 3-33. 
Granito No V- fas also fo satay the lim Sot-oqastons 
Granite No. VUL, 


fails to satisfy the potash test-equation. The calculated quantity of 
potash is much less than the amount found by analysis, i 
Granite No. IX. 
fails with respect to lime and iron. The calculated quantity of lime is 
2545x 2°75 415x538 | 274x054 
10. 0 0 
but the quantity of lime found on analysis was only 1-68, 
It also fails with respect to iron-oxides, 
Granite No. X. 
fails with respect to potash, soda, lime, and iron, 
Granites Nos. XI, and XT1. 
fail to satisfy the soda, iron, and lime test-oquations. ~ 
Granite No. XV. 
fails with respect to potash and lime. 

From the ing discussion it is plain that not a single granite 
of those analyzed can be composed of quartz, orthoclase, oligoclase, 
and black mica, having the precise composition of those minerals 
given in Table IT. 

Of the fifteen granites, that which comes nearest to being com- 

of these minerals is No. IX., from Doocharry Bridge. 

T here give its observed and caleulated composition. 
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From the entire of the sae 
“ comers 




















1 Anure—A medi sed 
Cake pris et 
fated together; and of fleper, which seems to be oligosass. 





tains— 
Black hornblende. 
Green felspar. 


4. This epecimen lovely reembles tows found inthe Black 
pe forms « connecting link between se ti ie 
x eee 


ie Hrotglendd dan black-green. 
(2) Occasional facets of sphene in minute crystals, 
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tunity of examining T am indebted to the courtesy 
R. I. Murchison, K.0.B. 


‘Tame VILL.—Analyses of Scotch Granites. 
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It remains to be considered how far the analyses of the Scotch 
granites admit of being represented hy a mixture of quartz, ortho 





Tanrx IX.—Onygen in Scotch Granites. 
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From this Table the following is deduced — 
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Tan X. terre esac Protoxides 











In the preceding values of A,B,C into equations (4), 
wwe find the Der-crntagos of quatin actiodaaisclaeEne 
Glee sa 


D = " < om 























The negative values of z and w, in the 

state that tho eotsh granites like many of those 
be el by sny combination of orthoclase, 
and blatk mica dye hey contin ll thee mineral 


Renotmspd of tas une constant 
2, Orthoclase; 3, Oligoclase; 4, Black mica 
I do not Seite toluavs son suai 


T have made the following analyses of the constituent 
of the Swedish granite and gneiss. 
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(a) Oligoclase* from ¥tterby +, Sweden. 
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No. 1. Jonesed—¥rom the black micaceous gneiss io of Janased, Boar the TToll= 
hiitia Falls: this gneiss is eomy ef rol spar tod Ula tien 
gd ie much ontorted even in hand-pecimens; the direction ofits 
bedding coincides at the Falls with that of the river, W- 30°S, (smag.). 

Na 2 ;—Oceure in the black already described ; 

jo. ee oe in the black tieaccous partngs already 





(0) White Mica of Swediah Granites. 
The specimen of white mien that 1 rarer 


the entire f the large erystals of ined, 
ee anaes of the Large, ert _— 


segtked for upwards of hal a cen for china-felspar. Tt consiste of a dyke 

fect wide, vertical, and caso mats fg) ‘The is filled 
wi eonettaan rapa ‘granite developed om i 
quarts and white oligciue erating, sometimes in massee upwards of & 

inleagiss sod ak or pink ort in lange tabular eryaalsis intimately mised 
up with them. Tho black and white micas are developed in parallel sheets tra- 
‘rorsing the dybe obliquely ; the shoots of black mica are from } inch to 2 inches 
asunder, tho intervals being filled with orthoelare and ol So far as T 
could Ebe saze soineeais ofthe gentry, yWrite,yisetantel 
of ‘and others, were only developed in the felspar between the sheets of 





This eorresponds to (SiO, : R,0, : RO)=(7-908 : 6 : 0-916). 


Exrnacts from Lerrers rélating to the Discovery of Fossr: 
itaarhlend one qf Birciom Aa Cmte REST 
Rey. 8. Histor. 





[Communicated by Prof. T, Rupert Jones, F.G.8.] 
(Read December 16, 1863.) 


it interest, 
themselves, but as being the last remarks on the subject by Mr. 
whose sudden removal, in the prime of life, we most 

foel—T, R. Joxrs. 

From Letter, April 7th, 1862.— Tho country all around Kota is 
the most interesting geological locality in the Central 
Often would I wish to visit it; but it ix far, and my duty does not 
carry me there. Toa only eam shot ee ny 

«A friend of mine, at my request, lately visited i, and, 1 
understand, has found something new, but what it is I have not 
yet heard. All my acquisitions from that spot I have lately 
entrusted to a lady, who leaves Calcutta by steamer tomorrow, 
and who, I trust, will reach London before the end of May. 
She carries with her all the bones mentioned in p. 202, « Bombay 
Asiatic Soc. Journal,’ xxi. some of which are very interesti 
ticularly the jaws, thickly set with teeth, and grooved, as I believe 
by an upper jaw, narrow and sharp, like a knife-edge. ‘This must 
be something new. Oldham docs not think the vertebrae 
dont, All the bones sent were found on the surface of the red 
near each other; but I have no proof thst eer all belonged 
same animal... . ‘You remember, Mdledi is the 
were discovered the Ceratodus-teoth described by Oldham in 
Ind. Geol. Surv. vol. i. p. 295.” % 
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ftom the sme places which Ihave no doubt Prof. uxley wll think 
shall endeavour to send them to him, if I can 
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ition of which it is difficult for me to indicate, 
irapeicens that Dr. Oldham left at the Geol, Mu- 
which may have belonged tothe upper jew, 

mea J in the lower. Another such bone has 
found with something like rudimentary teeth along the edge. 
tho same (south) side of the village, and quite near bee 


-ESTel le 
2 i 
fina 


ee, of a 
a We tro tar CWS Wand B) ore baown beta, ‘This year 
I sent my collector, Vira, again to Miledi, where he discovered 
fossils on the north side. Among these were vertebre much shorter 
ieaiteieitiogn ihe aout aide; one with both ude pretty equally 
concave ; another with one end more concave than the other; and a 
third (the smallest) with both ends somewhat plane. Here also 
Were soutes, much as before, but only one bone with teeth (aw o¢ 
palate?). ‘The summit is furnished with rudimentary sort of 
teeth ; from that there is a slope down, at the base of which there 
is a row of thinly set conical teeth, resembling those in the jaws 
from the south. In the immediate neighbourhood were picked 
up 16 or 17 teeth, nite those of Megalosaurus. They are ot sl 
forms, from the long-conical to the stout lance-shay 
zemember a beautifully serrated tooth found by 
at Takli, and deposited in the Geol, Society’s Museum. oie’ of 
those recently found bears a great similarity to it, only the Mdledi 
specimen is considerably thicker. It is strange that we should meet 
with at Miéledi, along with the remains of Ceratodus, a tooth so like 
‘one from the ‘ Inter-trappean’: but the strangeness ends not here: 
conical ii 


iy : 
Sete smote Fan Reh foempers Sof Pha Ido not 


Maledi, which cuts through strata immediately underlying the bed 
with urns-like teeth, there was presented in position an 
abundance of the smaller species of Uniomentioned before. Teannot 
assort that this apecios resembles any of the species of Unios thet ocour 
im the ‘Inter-trappean.’ [ rather think it js a new species. Still 
it is as modern-looking asany I have deserihed in my paper on the 
Eocene Mollusks of Cantral India. 
v2 
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“ By the by, in your Tabular View of Indian Rocks*, positions are 
assigned to some of our strata, in which, with: 
ect agntare item bers cl pe, any mistake there 
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shelly beds, and would therefore require to 
strata I have comprehended under the name 
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“ An officer (Major Gowan) of the Bengal 
of the Mahadewa Hills, stumbled upon a slab 


i the ‘offi 
cialy there, moved by the Asiatic Society, addressed the 
officials rites Revlon mle ee =) to them. It 
hus been brought down to this place on its way to Caloutta, and it 
hhas been submitted to my care in the meantime. It turns out to be 


4 on 
each side, like the Brachyops; but the position of the orbits of the 
eyes indicates little affinity with that genns. ‘The Mingali Reptile, 
in fact, belonged to v, Meyer's PB: ian subdivision of 
Labyrinthodontide, whereas that from the south base of the Maha- 
dewa Hills is an Opisthophthalmian. The former are found, ac- 
cording to the German geologist, in the Upper Trisssie, while the 
Jatter occur lower down. Now, the strata in which this more ancient 
Reptile was imbedded must have been our Indian Coal-beds; for, 
although the sandstone slab was not in position, yet I have every 
reason to know that it could have belonged only to them. 
“During my last Missionary-tour met with some more bones at 
Phisdura, Some of them are very large and massive. One femur 
is upwards of foot broad at the condyles. One vertebra is about 
7 inches across. The vertebre have all lost their processes ; but 
the number I have in my possession now is very great. They are 
me ery Sesh fas Tah ot be Shes Se 
Dr, Falconer would bem pemieeg: Sree J about them, I 





of the ‘ Inter-trappean.’” = 
* Quart. Journ. Geol. Soc. vol. xix. p. 150. 
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On the Punis-en of Buouxton Ssurnetos. By W. Vicant, Esq. 
pie EO a I IE 


(Read December 16, 1863 *). 
[Plates XV.-XVII.) 


Is bringing the fossils figured in Plates XV.-XVIT. under the notice 
of the Geological Society, I beg to offer a few remarks on the locality 
in which they were found, and on one or two other circumstances 
connected with them. 

Tf we look at a geological map of Devon, it will be seen that from 
Petit Tor, near Babbacombe Bay, to a little way beyond Sidmouth, 
the coast exhibits cliffs of the New Red Sandstone formation. 
‘These rocks present us with variously modified features. At about 
a quarter of a mile west of Budleigh Salterton, and for about « mile 
and a half further on in the same direction, is a bed containing 
pebbles in. large quantitios, varying from a small size to that of a 
man’s head. are generally of a flattened-oval form, arc com- 
pletely free from angularity, and are known in the neighbourhood 
as Budleigh pebbles or * popples.” 

The illustrating this paper represent the part of the cliff 
where this pebble-bed is found, and which furnishes the pebbles in 
which the are imbedded. 

‘The coast here runs in a direction nearly east and west, and it 
will be observed that the dip of the bed is to the enst. ‘The diagram 


Fig. 1.— View of the Cliff, looking Hastward. 





also shows that as the pebble-bed rises up from its first 
Bers toheeviget ioral, the replay of she vise is Qutarbed 
the interference of several small faults. The greatest thickness 
the bed is probably a little over a hundred feet. The pebbles 
and sand of which it is composed cohere so slightly that any portion 


* For the other communications read at this Evening-meeting, see p. 116, 
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removed from the rock falls apart, so that even the beds of 

pee cere to the denuding agents than does 
“When first the bed appears at the beach it is overlain by one of 


fine red sand, which is about seventy feet thick and contains no 
Fig. 


2.— View of the Cliff, looking Westward. 





pebbles; but a bed immediately above this has here and there 
pebble. ‘Tho exporure of the pebble. od itself, from where iia fiat 


Fig. 3—Front View of the Oliff, showing the Pebble-bed as it first 
rises from the beach. 





seen to begin eastward, to the point Wesker ies aes 
the beach, is near half a mile; and here the underlying bed in 
contiguity with it is shown to be red marl, 

Going westward, again, we find about a quarter of a mile further 
on that tho red sand-bed lying above the pebble-bed thins out, and 
about half a mile further westward still the the pebble-bed itself dis- 
4] and the whole of the cliff becomes red marl. 

"itis bed of red iuarl extends as fur weet aa ital as peel 
a mile beyond the iol whee the pte ee 

it abuts against a conglomerate containing pebbles of 

Grit, of small size and very angular. Tu apeare oneoatanaa 
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red marl and conglomerate would appear to indicate a fault, of some 
considerable extent. I have not carried on the diagram so far as 
this termination of the red marl. 

Another feature represented in the diagram (fig ten 
with the pebble-bed, which I would mention, is that in several 

sr emall intrstratied patches of fine red rand, 

about four fect thick, and Steading to about fnty of Afty fae ia 
Jength, and then thinning out at both ends, ‘In thewe, patches 





pebbles ts with acess in the direction of this minor 
stratification. Paming though aifirent parts of the bed are also 
strings of oxide of iron, which are locally called “ pans,” uniting and 
cementing the sand and pebbles together, 

‘The beach from the River Exe on the west to the River Otter on 
the east is mainly composed of the pebbles from this bed, and they 
Soo Ba aero cote reeg beyond Sidmouth. 

Tt will be seen from this that the pebbles on the beach extend 
much further than the pebble-bed in the cliff, from which it might 
Ye supposed they have directly come. But this is by no means 
certain, since there are other sources from which they might have 
been brought, 

On again looking At the map it will be seen that the const 
we have been describing lies between the Rivers Exe and Otter 
before alluded to, Sh are distant from each other about six or 
seven miles, The top of the cliff for nearly the whole of this dis- 
tance is capped by a bed of gravel composed of Budleigh pebbles 
with a considerable admixture of flint, probably one-third, 

‘This same kind of gravel extends up the eastern banks of the 
Exe to Topsham, where it becomes mixed with a considerable 
amount of Carboniferous Grit pebbles; and also up the banks of 
the Otter as far as Fairmjle, or a distance of seven or cight miles, 
‘These sources might have contributed to the mass of pebbles 
found on the beach; and this is the more likely as at the mouth of 
the Otter the pebbles are more numerous and in such quantities as 
to form quite a bar across the mouth of that river. 

‘We have said that the dip of the pebble-hed is towards the east, 

ently the strike would be north and south; and in this 
direction we have a ridge of hills, extending for about ten or twelve 
miles inland, almost wholly composed of Budleigh pebbles, 

Near the termination of this ridge of hills to the north are the 
Straightwayhend gravel-pits, which Sir H, De la Beche, in his 
Report of the Geology of Devon,’ page 396, considers to belong to 
the Plastic-clay series. I have not been able to discover any 
difference in character of the bed at Straightwayhead and the ‘ved 


cat Budleigh 
The pebbles are generally sandstone, but sometimes axe 0 com- 
ges aero = quartzite character ; they frequently contain 
of mica, and in some instances small crystals of felspar, Small 
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menia linearis is common among them. the fossils 
submitted for your inspection, Mr. Salter has furnished me 
with a report, which I now subjoin. 


Note on the Fosstus from the Buourton Saurenron Penstx-nep. 
By J. W. Surrer, F.GS,, ALLS. 


eated. We knew that the principal found in 
Sweden were represented more or loss in 
and shales of the Border-counties, and the slates of 
Cumbrian series. Nor would it have surprised any 

jic rocks to find a large development of 
forms in our western limits, as, for instance, the Canadian fossils 
found by Sir R. I. Murchison in the West Highlands, or the New 
England types discovered and described by General Portlock in the 





in France and 
Spain, and which has been shown by Burrande and De Verneuil to 
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lines along the whole northern zone from Siberia to Canada. ‘The 
sppeciton, tharefore, of the tre Brooch type in Devonshire was as 
3 and the inference to be drawn from this 
pa ieccate yr irate dinate provinces is an obvious one. It 
implies that the barrier indicated by Burrande, and adopted by 
Mr. Godwin-Ansten, divided the Scandinavian and mid-E\ 
areas all but completely along a line which ranged to the north of 
the Cornish and Devonian areas. This view has long been held by 
myself and, I believe, by others; and it is lately illustrated in the 
Geological Magazine for Sey of the present year, No. 1. 

For some unexplained reason, while the northern zone has been 
well explored and its contents duly published, the Mid-European 
group of slate rocks, though rich in fossils, has had but very few 
illustrators. There ‘are scarcely any reliable figures extant, if we 

: those of the great ‘Irilobites of Angers, by Marie Rounult, 
fhe Bpanish foals prblished by De Verneull tad ML. Prado from 
the Sierra Morena and Almaden*, and the species from Busaco 
illustrated by the late Daniel Sharpet. The splendid work of 
Barrande is, of course, excepted; but though his plates, now in 
preparation, will doubtlews give ‘ux as good en insight into the 
Mollusca as we have already of the Crustacea, so far we aro without 
any precise indications what the Lower Silurian fauna of Central 
Europe has in store for us; and we want figures very much. 

The Normandy fossils, however, have been by no means neglected, 
though illustrations of them are rare, No one can have read the 
results of Rouanlt’s Inbours in the district of Rennes without seeing 
that there is abundance of material for the engraver, while Rouault’s 
description will enable us to recognize many of the more prominent 
species. That enthusiastic worker has described the giant Zingulae 
and Fucoids of the Armorican sandstone, and his labours and those of 
MM. Triger and De Verneuil have ascertained the exact horizon of 
those Trilobites long ago roughly catalogued and figured by Deslong- 
champs. The quartzites of May and Gahard have many species 
identical § with those here described, and some of those which I could 
not otherwise recognize have been kindly identified from our figures 
by M. de Verneuil. There is a small collection of Norman fossils in 
the cabinets of the Geological Society, and it was the perfect identity 
of these, even as to accidents of mineral composition, which first 
attracted attention. In brief, then, the mass of the Budleigh Sal- 
terton fossils are Norman types of the May Sandstone, and some 
belong to the “Grés Armorieain ;” several of the specios have been 
already named in France, and some of the more conspicuous shells, 
though apparently undescribed, are characteristic of the rocks on 

both sides the Channel. 

Ball. Soc. Géol. France, 2° sér_ vol. ae 
Soo Journ. Geol. Soc. pe vol. 
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at stone, and degree of preserenton, no donb the spot wll 
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eps ayes be taser) or waved, and cannot 
be identical with ours, which unfortunately we have no 

means of figuring in the present memoir. They are in tho 
First Number of the Geological Magazine, July 1864, 


1, Vexitwa? Gool. Mag. vol. i. p. 10. fig, 2. 


We have two species, neither of which is very regular. The most 
complete isan undulated palmate plate, thickened on oe | 


ay sell be! doe to the seca e aa 
irmy a ‘ae boen canted by the movements 


2, Dxparus? Geol, Mag. t,c. p. 11, fig. 3. 

An irregular expanded plate, bent three-fourths round upon 
into a compressed funnel-shaped form, and which must have 
3 or 4 inches long, at least, when the cone was perfect; the whole 
surface is occupied by curved ridges near! Paralel to ono. anbthete 
bat oblique to the general direction of the plate, The actual 
margin of the plates, against which these ridges abut, is not clearly 
seen, No trace of a midrib, 


ANNELIDA. 


Common as are the tubes of Annelides in all Palwozoie rocks, 
only now and then that they present sufficient characters to 
us to refer them to definite genera, Of these, Trachyderma, ; 
by Prof. Phillips, is distinguished by the close corragaton Oe 19 
corneous tube, which I have seen (in a Silurian locali 
of Ireland) holding an upright position in the bed. I 
refer the following, without much doubt, to that genus. 
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derma, the genus Sculithus, all ould sece 
T think M. Ronault’s genus Humilis can 

crossing and anastomosing Raarcet ot ate ea 

Tigillites is the vertical aaron anes) the 

perforations among the vegetable masses; and Vermiculites, as 

name implies, are the vee surface-markings produced by "ae 

animals of the same order. 


CRUSTACEA. 


He 
HE 


Phacops incertus, 1 ngoh heat dauseiba eosak but offer a few ex- 
planatory notes on each. 
1, Homxoxorvs Broxesrartt, Deslongchamps. Pl. XY. fig. 1 (and 


fig. 2%). 
Asaphus Brongniartii, Deslongeh. Trans, Linn, Soe, de Calvados, 
1828, vol. ii. pls. 19, 20. 
Homatonotus Brongniartii, Rouault, Bull. Sov. Géol. Fr. 2nd ser. 
yol. ¥i., 1849; vol. viii. p. 370, 1850. 
Although Deslongchamps’s figures are not ite 0 pectic 
would be in these dege, there Wena a 
the species so carefully illustrated by him. Be pet 
Tete, fully 9 inches long, and has figured every 
Th proliant tarde (= 
farrows from the equally convex cheeks, the | 


back, the body strongly trilobed for the 
th contour of the rhomboidal tail are all well 
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one particular only does his description need an appendix: he has 
not noticed that the sharp furrows on the sloping sides of the tail 
decussate the incurved margin so much as to produce decided 
serratures all along; and this character is so xare for Homalonotus 
as to deserve special attention. 

As M. Rouault thinks there is no doubt he has the same species 
from the lower or Armorican Sandstone, I can only repeat his 
Chescratiba but is Snot tscal for Weilobises of ie yeas to Raree 
great runge. The species so quoted by De Verneuil, from the Sierra 
Morena in Spain, is clearly distinct, both as to the head, which has 
much wider cheeks, and the tail, which is triangular and has 
interlined ribs. 

I doubt if the fossil represented in our fig. 2 is distinct ; but the 
outline ix squarer, and the front is not so much raised. 


2, Homaroxores, sp. PLoXY. fig. 3. 

This, of which we have but one specimen, is a truly distinct fossil. 
It has e short, broad, convex tail, not a thomboidal ‘one with steep 
sides as in H, Brongniarti, and the lateral lobes, strongly curved 
down, have also bent ribs, with intermediate furrows near their 
tips. | The ribs do not reach the actual margin, which is granular 
and rounded off, not abruptly angular and serrated as in the common 
species. It is hardly complete enough to name, and will 
be found in a more perfect state in France; though M, tt Vorneul 
hhas not recognized it yet. We have ante cietnes of the tail of 
a third species of Homalonotus. 


3. Caxracrn Tuistant, Brongniart, Pl. XY. fig. 5. 


@, Prisons, Brongn, Crust, Possiles, pl 1; fi. 2, 1822; DeVer- 
neuil, Bull. Soo. Géol. Fr. 2nd ser. vol. 25. fig. 3. 

Of this we have only the caudal portion, but that is ficiently 
characteristic, It differs from the C. Avago, a kindred species, by 
having both the axe and cides sxbbed throughout. Calymene Arago 
and C. Satteri, Rouault, have the sides of the tail smooth, 





4. Puscors rxcenrus, Deslongchamps. Pl. XV. fig. 4. 

Asophus incertus, Deslongch. Trans, Soe. Linn, de Calvados, vol. i, 
p- 208, pl. 20, fig. 5, 1825. 

Dalmania incerta, Rouault, Bull. 8. G, Fr, 2nd ser, vol. viii. p. 371, 

Phacops incertus, Salter, Monograph of British Trilobites, Part 1. 
Palsont. Soc. Trans. pl. 1. figs. 27, 28, 1864. 

We have only the head and tail of this species, but they are so 
much more perfect than the specimen figured by the French author, 
that we are now enabled to see its close relationship to the P. socialis, 
Barr., a species which occurs commonly in the quartz-rocks of 
Bohemia, 


P. incertus must have been about 2 inches long; and while in the 
inversely pyramidal form of the glabella it resembles P. socialis, 
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differs from it in the more triangulur form of that and in the 
esipeaces: fanbase iT const have ha short 





jaa throughout, ‘The’ sides “become 
tumid where they run into the broad base of the thick recurved 


P. socialis has a more slender and less recurved spine; but the 
species are closely allied. 


5. ea ea gen. et spec. nov., Salter, Geol, Mag, vol. i, 
p. 11 
We have only the interior cast of this curious fossil; andas there 
is no room to figure it here, I must refer to the first number of the 
ical Magazine ’ for details, 
(Efalp er tomar baherabrog acs - a ee 


distance avtwenia it. There are so SS eee 
of habit—the deeply emarginate anterior border, the 

and ornamented posterior slope, &c.—that T cannot doubt it is 
distinct genus. 

The strong internal subcardinal ridge, marking the position 
of the cervieal furrow, leads me to suspect that Hidieria®, a Lower 
Silurian genus which has not yet found its place, may be a cognate 
form. A univalve carapace would be nothing remarkable among 


the beak is pide it. 


BRACHIOPODA. 


One of the most interesting discoveries of Marie Rouault in the 
rocks of Normandy was without doubt that of the group of large 
Lingulae which he describes from the Armorican Grit of Montforb, 
Guichen, Soulevache, &c., which grit also contains the fucoids above 
sited. | M. Rounult describes three spocies of Zingule, nll of which, 
T think are identical with ours. 


1, Laxouta Lasvxvnt, Rouault. Pl. XVID. fig. 1. a 
Bull. Soc. Géol. Fr. 2nd ser. vol. viii. p. 727. 
There oannot be much doubt of this elongate specicn. Tt ir faae 
yholadiformis, Sharpe, Quart. J Geol, Soe, vol. 
bi ichptanee vor si Bd ode ip. 90, we Poe eG 


fa, p50, wocdeaktok area 
: last was erroneously called Redowia in tia west see Errata.) 
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nished, within the beak of one valve at least, with a pair of parallel 
short which border the byssal area, The si 

parallel for more than half the length of the shell, and then taper 
gradually and with a yery slight curve to the beak, as described by 
Rouault, who howerer hd larger specimens, over 2 inches long ure 
do not reach a length of more than 1} inch. 


2, Lovoura Hawxer, Ronault, Pl. XVIL. figs. 2,3, Marie Rouault, 
hoe. cit. p. 728, 


I think these are small specimens of Rouault’s species, Our 
shell is 1} inch in length, and barely so wide as long, even in front, 
where it is widest. It is truncate in front and a very little emar- 
ginate ; tapers slowly, with mach-eurved sides, from the front towards 
tho hinge, and is there broadly rounded into the very blunt and in- 
flated beak. Probably older specimens would become still rounder 
in outline, ‘The surface shows at intervuls strong ridges of growth, 
most distinct in the outer half and near the margin; and these are 
crossed by fine radiating lines, with here and there « longitudinal 
ridge among them, Fig, 3 shows the larger and flatter valve; it 
has a more produced beak. The other valve is shorter and rounder, 
and has the central area very distinct and prominent. 


8, Lrxevxa Rovavtar, spec, nov. Pl. XVIL. figs. 4, 5. 
[Compare with L, Brimonti, M. Rouault, loc, cit. p, 728.) 


A most remarkable fossil, and common in the Budleigh Salterton 
pebble-bed. It very much recals the description of Z. Brimonti, 
being short, robust, much inflated, wider than long. But the 
margin cannot be called ciroular in any senso; and, moreover, 1 
believe fig. 6 is the true L, Brimonti, as does also M. de Verneuil. 
L. Rouaulti is truly triangular, but with a produced beak, the 
front truncate, the sides very little arched in the smaller, and 
nearly straight in the larger, valve. It is an inch and long, 
Shy ‘ths broad. Both valves are highly convex for the genus, 
but the smaller one by far the most so, and regularly inflated from 
the small pointed bea (without ridges to mark out the oentral area ax 
in the next species). A slight depression occurs down the centre. 
In the opposite valve the convexity is loss, but the central area ix 
still very much raised, and bordered on each sido by an angular 
convexity, which is not a ridge, because there is no central - 
sion, only « flattening along the middle of the valve. Its sides sae 
steeply to the edge, and form true lateral areas. ‘The edgos are 
Savon the ide-view showing «tong pojeation forwars fom 
about the middle of the larger or ventral valve. The lines of growth 
are remarkably strong at intervals, and form strong sqnamous ridges 
on the outer portions of the shell. Between these the surface is rather 
smooth and even, and the numerous and strong radiating strie that 
show themselves on the inner surface of the shell, and permeate its 
substance (see fg. 4, 4a), are not at all seen on the outer surface. 
@ muscular scars are strong, and approximate in the dorsal 


nee 


rn 


valve. It this 
pried Arye sr ae ge ee 


4, Lrxevza Brnvoxti, Rouault, Pl, XVII. fig. 6, - Rouault, loo. eit, 
B- 728, ww 


Soca see 


en Our shell has: gion he 


places Rennes; Y 
character of the matrix, and I suppose they have sets 
the British locality from the same beds as the Lingule and 

abore described. aes 
5. Onrms nepvx, Barrande. Pl. XVII. fig. 7- 

[0. testudinaria, Bare. and De Vern. Bull. 80e. Géol. Fr, 2nd ser. 
vol. xii, pl, 27. fig. 9.) 

Circular, not half an inch in diameter, with only a 
minent beak to the larger valve, which is convex, but not ri 
and Crgenpe nae ey roan fe oat Bate 
lined till oH 









Tavis nee 70). The dared valve with 
teeth, and the cardinal process it and rounded, 

short. The central ridge is broad and low, and the muscles j 
fined. 


Tshould have thought this abundant fossil ( 
May Sandstone) to be the 0. Filicieri of Ronault; 
that spc as having « large area, and a 

valve covered by large striw. Ours are 
with prominent strie interlined with smaller ones. 
known 0. redwa of Bohemia. 

Orthis redux, var, Pl, XVII. fig. 7d. 

‘This has the dorsal valve with a much wider hinge then th 
tk Tem be only verity of the reveling and EM 
rocks, It may be only a variety of the i 
so, but note the differences. It is very the figure 
dinaria above quoted. 

6. Onrmis rutvovara, spec, nov. Pl. XVIL. fig. 8. 

Dorsal valve truly transverse oval, Z inch wide, 
rather strongly convex, the aren not so wide as the 
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angles rounded, the centre not at all depressed. The surface is not 

known, but the strie seem to have been very: fine. A few concentric 

ridges of growth show on this valve, which d do not interfere with the 

egulae convexity of the valve, The hinge-area is not so wide 98 
shell, 


‘The interior is characteristic, and unlike any British species I am 
acquainted with, except 0. lata, Sowerby. The hinge-tecth are 
strictly parallel, and rather converge instend of diverge ; and the 
cardinal process is exactly as long as the teeth. ‘The'three extend 
the same distance, and, being very prominent, form in the cast a deep 
circumscribed depression, beneath which the quadripartite muscular 
gears are distinct. The muscles include a circular space, 
divided by n thick prominent median ridge, which extends the aon 
length of the muscles. ‘The upper pair are only half the size of the 
lower. The shoulders, formed in the cast by the hollow spaces out~ 
side the teeth, are very square, and rise close to the narrow hinge- 
area, thereby indicating bes the teeth and the shell itself about the 
hinge are very thin. ‘These internal characters are found to be 
very distinctive in species of Orthis. 

Porawmoxites, sp. Pl. XVIL, fig. 9, 

‘This is certainly a Porambonites (see Quart. Journ. Geol. Soe, vol-ix, 
p. 8), but I do not wish to name the species from n single spe- 
cimen, 


7. Seretren axriqvissiavs, spec, nov, Pl. XVIL, figs. 10-12. 


‘To all appearance this is a Spirifer, and T am compelled from 
the structure of the tovth to describe it as such. But we have a 
indstone, 


which exactly resembles it in outline and convexity. Otherwise T 


fossil introduced into these beds. It would seem that there is at 
least one allied species of Spirifer in the French Silurian deposits— 
8S. Davidis, Rouault, 

We have three specimens of the dorsal (smaller) valve, which is 
Linch and the wide, and not go long as brond, being only 1 inch 
and 7th in length, with a straight hinge-line as wide as the shell. 
Hho Hon io semioral nd regularly conver, except a zather broed 

dorsal fold, which projects a good deal beyond tho frout margin and 
interrupts the otherwise regular semioval contour, 

‘The sinus is about one-third the whole width at the front, and 
thence tapers regularly to the hinge; it is abruptly raised and then 
flattened above, and both it and the rest of the shell arc regularly 
covered by radiating ribs, about four in the space of line, which 

¢ beak to the front, not interrupted by ridges of 
nor iitonined by other ribs. 
‘The internal cast shows the tecth widely divaricating at an angle 
of 130°, and without the strong central cardinal process which would 
be present if it were an Ordtis. ‘The muscular impressions are 
elongate, Sastend of quadrate, Tho median septum extends two- 

‘YOL, XX,—PART I, 





He 





- a 


thirds down the shell. ‘The opposite valve 


and slightly divergent lamell@ characteristic of, 
narrow cardinal ares (Bg. 12), abore which the is 


Meharry in which thos i ct depressed more 
than usual, but hes a furrow down its middle. ad 


8 Semorse Darton, Rovault?. Pl. XVIL Gx. 18, Bouoalt Ball 
Soo. Géol. Fr, 2nd ser, vol. viii p. B63, 


with that of M. Rous’ which however 
Has tover ue ely aigeabek = 


‘These are the oldest-known ss eae 
‘be not the that a os 
cago ts thay sto, ne 2h conmeanel bios a 


9, Lerzawa Vocanrr, apes, nov. PL XVII. gs, 18,17, 

early ins ln lng hy eleven wid, and with depth of fe 
inten Shae athe, coment irate ave stove the mide of he 
shell, ‘The beak is very prominent 


rather compressed than broad. ‘Thorois 2 frat eta ny 
but no fold in front, the shell being quite 

out, Bie binge lino is 5° save) a ase 

the front angles rounded off. 


We have only one (internal) cast of the larger valve. It 
deep radiate muscular scars near the beak, on each side, 
somewhat rugose within. Of the other valve there are two. 
casts (fig. Pt hs show it to have been regularly but not so; 

other, with a few concentric wavy lines of 
hinge-line. These | 


and there is a depressed line Enswerng to the median pat 
Faint radii occur on the surface of both 2 F 
T know no Silurian species, except t! al Z que 
and LZ, tenuicine’a of Britain, which resembles this ‘hrs Beth 
are much smaller and less gibbous. 


10, Rurxonowerta, sp. Pl. XVI, fig. 15. 
This is certainly not the Terebratula Thebeaultii, Rouault, from 
Gahard, Rennes ; and I know no other French form to compare with 
it. It is not unlike sovoral of our British Caradoc forms, and is not 
worth a separate description. It, too, may possibly be a Devonian 
fossil introduced into these beds: M. de Verneuil thinks it very 
like #. Pareti, a common Devonian fossil in W, Europe. It has 


i ~=—C 





SALTBR—BUDIEIGH SALTERTON POSSIIS. 297 


1. Rurxcuowntta, sp. Pl. XVII. fig. 14, 


A remarkable fossil, which, if it were more perfect, should receive 
a name, i. seca inate, both an the sides end i, the 


‘The front is strongly incurved. 
‘The hinge-teeth Eetaee widely at 120°, and are broad and thick 
for the genus. 


LAMELLIBRANCHIATA, 


1. Mopioxorsts Anwousct, sp. nov. Pl. XVI. figs. 1, 1a. 
‘This large and fine shell is particilarly abundant in the pebble 
bed; it is an excellent example of the Silurian Modiolopsis, a genus 
conveniently enough separated from the living Modiola, while it is 
not easy to find absolute characters for it, ‘The stronger anterior 
muscle is a good general mark, and the form of tho shell is usually 
much rounder than in the modern genus. It is identical with a 
‘ies common in the May Sandstone of Caen. 
About 2 inches wide, 1} inch in height, and with the united valves 
ths of an inch thick. e shape is transyerse-oval, a good deal 
behind than at the beaks, which are very slightly prominent, 
and lie at the anterior fifth. From thence to the posterior angle 
rans a regular peeves, not separated by any defined sinus from 
the flatter anterior slope. Tho beak is not very convex. Anterior 
margin strictly rounded. Posterior margin also rounded, the pos- 
teriar slope not much flattened, and its cardinal angle obtuse. ‘The 
Whole shell covered by concentric lines of growth, interrupted in the 
ontor half of the full-grown shell by scvoral distinct sharp rugw, 
placed equally apart from one another, ‘These ridges or varices do 
not imbricate, but lie at the same level of the shell. 
A transverse variety, with less conspicuous ridges and closer lines 
of growth, may be a distinet species, We havo not room to figure it, 


2, Moproxopsis tmares, sp. nov, Pl. XVI, fig. 4. 

‘Trunsverse-ovate ; length 1?inch ; height 13 lines ; depth of united 
valves 8 lines, Anterior side produced, rather narrow, rounded. Beak 

at the anterior fourth. Posterior margin somewhat ooliquely trun- 
mie) above, the angle rounded off; no sinus, 

Whole surface concentrically striate, but not closely 80, passing on 
‘the anterior side into close-set wrinkles tolerably equal in size over 
the anterior portion from beneath the beak forwards. 

We have only one valve. Tt is a narrower species than the last, 
and the close wrinkling of the front is a good character. ‘This also 
occurs in the May Sandstone of France (De Verneuil, Dit tga? 

x 
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3, Monrovorats, sp. Pl, XVI fig. 2. 


Clearly distinet by its subquadrate form, but not perfect enough 
‘to require a name. It is nearest to M, Avmorici. 


4, Moprororsts onrzqvvs, spec. noy. PI. XVI. fig. 8 (and 3¢, young). 
the anterior side a little and narrow, the 
hier have ead eyo s Pots an rounded. Be 

eatand: close, placed at the anterior third; the umbonal 
distinct, prominent, rounded ; the posterior slope somewhat 
the anterior much so, and with « slight marginal sinus, not 
wlobe, Lines of growth conspicuous, becoming inert wrinkles 
over the anterior slope. Anterior muscular scar large, not deep, 
placed high up towards the beak ; ligamental ridge well defined, but 
not prominent. Ad Fy a 

‘The young shell ¢) shows the sinus even more 
distinctly than the At and was at first taken for a distinet “species. 
Tdo not know that this form occurs in France. 


5, Moproworsrs Lixevaus, sp. noy. PL, XVI. fig. 5. 
A small species, easily distinguished from the above by the fol- 
Ore ewe a of an inch; the breadth posteriorly 
th is three-quarters of an ini 
half an fae hiolin Oks heal hargiosates than quarter of an inch ; 
the depth of the valve slight. ‘The beak is placed far forwards, the 
posterior slope convex; a distinct sinus separates this, behind the 
Anterior third, from the rather flattened anterior slope. The paste- 
rior margin is much rounded. ‘The surface smooth, execpt few 
Fidges of growth, most visible on the sotaror Rextion, 
it may be compared with such species as the M. expansa, Portlock, 
gr the JF. modialaris, M-Coy (Silarin, 2nd edit. p. 213), but is quite 
distinet, 


6, Cripornokvs? awvapatys, spec. nov, Pl, XVI. fig. 6. 


Sixteon lines long by 8} high, the depth of the united valves 
being fully half an inch, Transverse oval-oblong, gibbous ; the beaks 
depressed, closely approximate, and very near the small rounded 
anterior end, which has a strong circular muscular sear. A strong 
Giagonal rounded ridge runs from the low beak to the rounded 
terior margin. The disk convex, the posterior slope only slightly 
flattened. Surface concentrically striate. 

‘The hinge has the subcardinal ‘igamental posterior ridge short and 
slight, and anteriorly shows « pair of divergent teeth. The ome is 
doubtful. The affinity of Clidophorus with the Arcade is 
settled, but there is a good deal of resemblance, in the pete 
described, to such forms as Redonia, This form occurs in the Caen 
Sandstone (De Verneuil). a 


i 


Psvpaxrxvs, gen. nov, 
We have for some time wanted a name under which to include a 


wm = 


eras tele tatoo ‘and tho preasaplion ssediat TE 
Tessdaj elses ikety bn oc @tanialone doris of Aesth 

‘Thin, edentulous, convex, with prominent umbones and a strong 
posterior carinated ridge; ’bewks anterior; no Iumette, Surface 
smooth or only concentrically striate, 

Types: P. (Anotontys seowrformis,M Coy, and P.trigonns, here 
described. 


7. Psevpaxtnvs rarooxvs, spec, nov. Pl. XV, fig. 6. 


Eleven lines long, sod nia the depth of the united convex 
valves being 7} lines. Beaks very prominent, almost gibbous, from 
which a strong carina rons to the posterior angle. Anterior side 
very convex, rounded, somewhat oblique, with no lunette or depres 
sion beneath the beak; posterior side obliquely truncate, pointed, 
concave. Surface with fine concentric striw, 


Horromra, gen. nov. (Fam. Myrrim2,) 


A curious shell, whose affinities with the Mytilide I do not think 
doubtful, but which may probably indicate still more closely the 
relation between this group and the Areade, In no living genera 
allied to Modiola is there so extensive » development of the foot 
and byssus as must have been here present, to give rise to the great 
hareesioe-shapod sinus on the anterior part of the ventral aspect 

The typioal Areader (Bystorea) have a somewhat similar character 
Yet this is n thin shell, with clos umbones and no trace of cardinal 
area, while the obscurity in our specimen of any muscular sears 

ts a close comparison with the genera of either group. 
Sia help suspecting that Modiolavea is its nearest ally *. ‘me 

name may be understood to have only a general signification, and 
not to indicate any close relations with Mya. The shell does not 
gape at cither end, except for the foot and hyssus. 

‘A gibbous shell, with anterior inflated close beaks, a Jong cardi- 
nal edge, but no area, not gaping at either end, the anterior side 
short, rounded, and separated by a strong sinus from the inflated 

ior ridge and slope; surface with lines of growth only, no 
radii, Anterior margin, for nearly half the length of the shell, 
strongly incurved, and widely open for the passage of a large ovate 
ease chick Wad grobobly Yorn shard ory, aah gine lies 


8. Hirromva nrxouxs, sp. noy. Pl. XV. fig. 7. 
An inch and a quarter long by ten lines high, and depth of united 


valves filly one inch. ‘The valves are obliquely trapezoidal-ovate, 


the posterior margin obliquely truncate above, the anterior equally 
truncate below and to it, A regular gibbosity marks the 
posterior slope, greatest in the middle of theshell, which is decidedly 


* Seo Woodward, Ann, Nat, Hist, 1856, 








a 


constricted behind the anterior or bysal portion, and is covered by 
Tiesto rage rat Lines ot protest 


9, Ontnoxora Grawarsiomes, sp.nov. PL XVI. fig.10. 


anil sar gol. i p. 374.) . 
‘Transverse oblong, rounded at both ends, with sees 
beaks overhanging the thin edentulous hinge-line, A 

pression runs from the beak to the front margin, making 
trilobed, and partially obliterating the strong te ee 
ornament the whole shell. “i se ede 
on the convex anterior portion, and hecome 

fined as they pass over the abrupt ee ee caer aa 


behind. 

‘The omaments on this pretty species (which, 4 
some ms clo smb Hols shal fom ir 
allied. The namo is intended to oxpress this affinity, M, de Ver- 
nail thinks his, tn, maybe Devos. T enfos I do nob 


fia Mariana, Rouault, appears to belong to the same 
group, but has fine concentric ridges, 


10. Lrropesua omrata, spec. nov. Pl. XVI. fig. 7- 
rata 1 tines ly by ball on Sept Ta ‘promi- 

nent beak, which is placed at the posterior ?* fourth, ‘the 

alle ids Tn ¢ ranoo of tis he sal pasate 
anterior? end is obtuscly pointed, almost almond-shaped, 

The surface is closely covered with fine lines of growth, but ap- 
pears smooth. The muscular scars are divided from’ the wea= 
onal cavity by thick subcardinal ridges. ae 
and has beneath the beak six or seven radiating teeth, of which the 
posterior? one (that nearest the rounded end) is the Iargest. 


11. Anca? Narangoana, De Vern.? Pl. XVI. fig. 8. Bull. Soc. 
Géol, Fr. 2nd ser. vol. xii. 1855, pl. 26. fig. 12. 
This agrees so well with De Verneuil’s figure and 
(except the hinge-area, which we cannot see) that I do not like to 
give anew name. It is a little shorter in proportion. I doubt its 
being an Arca. 
12, Paraanca t gucunna, spec. nov, Pl, XVI. fig. % 
Nearly an inch wide, three-quarters high, and, with valves 
4 lines thick. Subtrigonal-ovate, the beak placed at the 
fourth, pointed, ut not incurved. Anterior and ventral margins 
well rounded, posterior truncate. Umbonal ridge angular, arched, 
leaving but a narrow vertical anterior slope. Lunette? Hinge 
* Lam not sure that the Lyrodesma falls into the usual character of the N= 
cule in the beaic 


having t osteror 
and the Macks ofthe Gol Seary Conese sok ehreet 
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area much arched, furnished with four or five oblique teoth, w! 
ure all in the same direction ; hence the name. are 
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radiate more or less, Snot fhm th tek ters i 


pence the lower edge of the hi 
|S oes aE hin 


‘The subtrigonal shape distinguishes this easily from all the Cana- 
dian species (Geol. Canada, 1863, p. L47, &c.). None of the British 
species have so narrow and pointed a posterior end. 


13. Crexovowts Burrzaxpr, Rouault, sp. Pl, XV. fig. 8. 
Nuewla Bertrandi, Rouault, Bull. Soc, Géol. Fr, 2nd ser. vol. iv. 
1846-47, p. 822, 
I do not feel certain of this identification, but M. de Verneuil, in 
his letter to mo, admits it. 


14. Sorex? (or some allied genus). Pl. XVI. fig. 11, 


Thero are, besides the above, a Strophomena somewhat allied to 
S. compressa, ‘ Sil. Syst.,? Said GF AbGOe Lia gece "uae Gla NEE 
in form ; two species of Bellerophon ; un Orthoceras with close septa 
and a nearly Interal siphon, an one or two other smooth species of 
the same genus ; and several undescribed Lamellibranchiata, which 
must await illustration at some future opportunity. 


He 


EXPLANATION OF PLATES XV., XVL, XVI. 
Hlustrative of Fossils from Budleigh Salterton. 
Prare XV. 


art, ls and fixed 
ok, tran soi ae cl pleiey ters: 





3. 
moddsin cae 
5. Galymane 1Fitank Sage 


le Pere of ss Se 0 OF 
aot Salter: @, dorsal view ; 2, vontral view, showing the 
Sa 4, interior of right valve; 4, magnified 


Thashyderma serrate, Salter: shows the projecting 

the tube; & iv u rough interior caw. ee 
Puaré XVI. 

Big. 1. Modilpis dmerii ses nor Lede 


sal view of broken pair of 
2. Modiolopsis, ap. = cad of loft valve, and edgo-riew of dito. 
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LIBRARY OF THE GEOLOGICAL SOCIETY. 


From January 1st to March 31st, 1864, 


I, TRANSACTIONS AND JOURNALS. 


Presented by the respective Societies and Editors, 


“American Journal of Science and Arts. Second Series. Vol. xxvii, 
No, 109, a ask 


G. a cee —Tephroite, 66, 

J. Hall's ‘ Contributions to Paleontology,’ eagrig 137. 
J.D. Dana's ‘ Text-book of Geology,’ noticed, 14% 

Writ Miller's “Tract on Crystallogeapliye aoioed, 148, 


Art-Union of London. Report of the Couneil for the year 1863, 
With List of Members, 

Asiatic Society of Bengal. New Series, No, 118, 1863; No. 4. 
J. F. Stevenson,—Hot springs of Pai, in the Tavay district, 383, 
Assurance Magazine and Journal of the Institute of Actuaries. 

Vol. xi. Part 4. No. 54. January 1864. 


Atheneum Journal, Nos, 1888-1900, 1864, 


Notices of Meetings of Scientific ean &e, 
J Seen, eames vo Ones, 2. 


D. vat not i, 25. 
Plagh Miler “ealeborg ceaeey ‘Neighbourhood,’ noticed, 115, 





Caleutta. 
‘No. 117. 


Colliery Guardian, Vol, vii. Nos, 157-169, 























Colliery Guardian, Vol. vii, Nos. 157-174 (continued). 
Dislocations met with in Coal-mines, 27. 
J. Pattinson. —Iinds of Tron-pyrites used on the Tyne, 27, 
reece clereted Tronstone and Blast-furnace Deposits, 47. 
vy of Manchester, 53. 


EE. Howes sal 3. W is of the Geology of Dexa 
pant mrt of Sathana, 70, 
Discovery of Iron-ore, 
pnt ry of Coal i Br in wel, 100, : 
‘The Canobie C 


Daintree —Age of the bo South, Wales Cosl-bed, 150, 168. 
M, Fryar—Science in the Mine, 168, 188, 
J. Mia Hock’aalt ia the New Teed Sandsfone at 


Korb and a Wh Steam-conls, 231. 
fe TE obore ‘Re upon the present condition of Creological 


A LAS EE pheens Folge3. 
Heft ii.” Nr. 13-24. 


A.Grooss—Kies-und Diinensandabl in derSection Mainz, 8. 
Blittararateina in der Section Mains, 27. 3 


R Lad .—Lager ‘des Dolomits und Taunt harzits in der Nithe 
de aa eae a Gteerebeak (Section jn Fred), 
Tothtigents awichen Leaburg und 
nt Tasche—Braunkobl ar aie 
Bilan De wanen Dibeelael sa 


i und At 
See nT tgs 
Sa en oe rar 
Melania stars pris tox rtarbecken Nieder und Overhessans 178. 
Winkler's ‘Island,’ noticed, 180, 


Sete. Vol, vil, Nos. 73-75. January to March 1864, 





Dantes “Age 2 tho New South Wales Coal-beds, 72. 
Peres K. Parker. —I] Foraminifera ofthe London Clay, 85. 


J, Haswell.—Denudation evs Seat, 93. 
‘Fossil Vertebrata in the British Museum, 99. 
Reviews, 87. 


‘Note kad Queiee’38, 70,1 113. 


: _—_ 


Haarlem, Yetanihliogn iieseers tne eeaae 
se, pore 
‘Nederland. Deel 1. 1863. oe ene 
Rane W Mimacl™befowie i es it het a a 2. 
TYG Sleing De resus 6 de eee ae 
——. —. Decl 2, 1854. From M. oF, Bosguet, > 
inet.—Mon des Crustaccés fossiles dt terrain Crétacé 


139, 
w. See Ua, yee et 


‘Neder 
Uber meteningen wit de tes onde van Gelman en 


3. Boater qq nouveaux Brchiopodes du Systime 


Institution of Civil Engineers. Abstracts of Proceedings. Session 
1863-64: Nos. 5, 7, 8, 10 & 12. 
J, B. Redman,—The East Const between the Thames and the Wash 
Estuaries, 


Intellectual Observer. Nos, 24-26. January to March 1864, 
Notices of of Scientific Societios, &e, 
D, T. Ansted.— sg a 408, 
—_ Coal-suy 
Haman Fossils to Br Bruniquel, 65. 
W. Bollaert.—Earthquake at Mendoza, 85, 
Leeds. Geological and dPotytechno Society of the West Riding of, 
Yorkshire. Report of the Proceedings, 1862, 
P.O" en iapene SES Ee and Rocking-stones, ethnologically and 
BA baie athe Gesgieeehtogia Discoveries in Denmark, 
Switzerland, and France, 238, 


——. ——._ Forty-third Report of the Council at the close of the 
Session 1862-63. 1863, 


Lite, 3 Mémoires de la Société Royale des Sciences de. _ Vol. xviii. 


“3 de Koninck.—Fossiles de I'Inde découveris par M. le Dr. Fleming, 


569 (@ plies 
TD  Frachiopodes carboniféres recueillis dans VInde par 
ae Dea, Fleming et W. Purdon, 680 (4 plates). 


Linnean Society, Transactions. Vol, xxiv. Part 2, 1863. 


Lisbon. Historia e Memorins da Academia Real das Seiens 
Lisbon. Classe de Sciencias Moraes, Politicas ¢ Bellas 
Nova Serie. Tomo ii, Parte 2, 1861, . 
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Abrespicd reve and Philosophical Society, Proceedings. Fifty- 
1862-63. No. xvii. 
See rm Lag oun te of Stone Implements in Ancient and 


C. Collingwood. The Ancient Weave c€an asst wll Cheshire, 104, 


London, Rdinburgh, and Dublin Philosophical Magazine. Fourth 
Series. Vol. xxvii. Nos. 179-181, January to March 1864, 
A. von Koenen—O ene Depot Dalen Soe 


tn of the neighbourhood of 74. 
ian Rocks ofthe ‘ae 
‘and Chemical Fares, 


wv Cae —Pebble-bed of bere chi Salterton, 144, 
& Hagghion Granite of tan, 1 
islop.—Discovery of Fossil ‘Teeth nnd Bones of Reptiles in Ceu- 
oie ft Geological Ch Somerset, 155, 
S/V, Wand ed Gone Sabi d Rasen Io” 
=) rae ‘of River- and other alia ay 4 East of England, 
at 
1, Sterry Hunt, —Earth’s Climate in Palwozoie Times, 286. 
Tondon Review. Vol. viii, Nos, 183-195. 1864. 
Notices of Mestings of Scientific Societies, &e. 
Hugh Miller's (Edinburgh and its Neighbourhood,’ noticed, 258, 
Longman’s Notes on Books, Vol. i. No. 36. February 29, 1864. 
Phillips's ‘Guide to Geology,’ noticed, 411. 
Manchester Geological Society, ‘Transactions. Vol.iv, Nos, 11 &12. 
Session 1863-64. 


F. R. Fairbank,—Flint Arrow-heads from Canada, 273. 

E, Hull.—Occurrence of Glacial Striations on the Surface of Bidston 
Hill, near Birkenhead, 288 

J. Plant—Diseovery of Coal in Brazil, 294. 


Mining and Smelting Magazine. Vol. vy. Nos, 25-27. January to 
March 1864. 











‘J.B, Jukes's ‘School Manual of Geology,’ noticed, 16, 
Ghabacite in Granite, 91. i aaa 
Abstracts and Raviews, 141. 
Bibliography, 161. 
Munich. Sitzungsberichto der kinigl.-bayer, Akademie der Wisson- 
schaften zu Miinchen. Jahrgang 1863. Abth. i. (Doppel-)Heft 4. 


—. —. 1863. Abth. ii Heft 1. 





——. —. 1863. Abth. ii, Hoft 2, 
eo Te ay et eine nene Mineralspecies, 230, 
ober dis Grundgeaalt des Humatit, 224 


— - —. Abth. ii, Hefte 3 & 4. 
Giimbel_—Ueber die Cl a in den Ue jinge dos Fich- 
a Poa Iymieniet ‘chergangegebinge 


— Mathematikai s Ter t 
nélag a hazai yiszonyokra kiadja A Ma 
Kotet ii. 1963, F. 

Photographic Journal. Nos. 141-143. Jan 


7 1861, 


‘Bertrand de Done.—Notice préliminaire st 
‘tique du Puy, 275, 


Quarterly Journal of Microscopical Science, 
Tanna 1808 


Quarterly Journal of Science. No.1. Ji 
E. Hull —Conl-resources of Great Britain 


ean 
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Reader, Vol, iii, Nos. 53-65, 1864. 
sieares  Ceaeuinge ot Heiensate Boxed 


Cave-remains, 15 
Faye—Artificial Production of Meteorites, 16, 

Dana—The Ay ans and Rocky Mountain as time-boundaries 
RLM —Extension of Coal-deporits under the superficial 





Falcom Ear erosion hypothods, $05, 901, 
Obituary of Ms. Leonard Fo 3 ; 
& Beste Jukes — Poomaticn of Lakoy-<Gladias selon ppotesis 


AL Wallaca—Bone-eaves in. Borneo, $87, 
Geological Plagiarism, 369, 


Royal Asiatic Society of Great Britain and Ireland. Journal. Vol. xx. 
Parts 3&4. 1863, 


H. B, Medlicott,—Noto on the Rah Effloresconce of North-western 
India, and on the Waters of some of the Rivers and Canals, 326. 
€, Mellor.—Botany, Geology, &c., of tho country between Tamatave 

‘and Antananarive, in Madagascar, 388, “5 


College of Physicians, List of the Fellows, Members, and 
Licentiates. 1864. 
Royal Dublin Society. Journal. No, 30. July 1863. 
Carte and Baily —New Plesioswurus, 160 (2 plates), 
Royal Geographical Society. Journal. Vol. xxii. 1862. 
——. Proceedings, Vol. viii, No, 1, December 31, 1863, 
—#t . Vol. viii, No.2 1864. 


Hargreaves. of West Australia, 32. 
Godin Aston Cldclers of the Mustal Range, 84 


Royal Horticultural Society. Proceedings, Vol. iv, Now, 1-6, 
january to March 1864, 





Society. Proceedings. Vol. xiii, Nos. 59-61, 1864. 
T. H. Huxley La se of the genus Glyptodon, 108, 

, Proctwioh’-—Eexeavation of the Valley ‘of the Somme by Riyer 

Se cattle tae Gectin Se Deacat, ear Abberi, 


St, Petersburg. Bullotin do "Académie Tmpériale dos Scienoes de 
Bt. Pétersbourg. Tome iv, Fouilles 26-36. 

'T. Koroysetf.—Le Kichtim-Parisit, nouveau minéral, 401, 

G. de Helmersen.--Note supplémentaire eur In houille du gouverne= 


ment de 
©, Clans Nout recherches sur les métanx qui secompagnent le 


itinuation), 
kokoro Notices minérloggie, 609 


: -~ 


St, Petersburg. Bulletin de naa here 
Bt. Pétersbourg. Tome v. 


eee Vesa ee acts 

ee ents as de oa eo pt 
Commission, 72 (1 plate). 

——. Mémoires do I’ Académie Impériale des Sciences de St. Péters- 

ourg. 7° Série. Tome iv, Nos, 10 & 11. 1862. 

H. Abich_—Sur In structure ot 1a géologie de Daghestan, 1 (2 plates). 
Saturday Review. Vol. xvii, No. 494. February 20, 1864. 
Society of Arts. Journal. Vol. xii, Nos, 581-592, January 8 to 

March 25, 1864. 


Notices of Meetings of Scientific Societies, Kc. 
A. ch commis effect of smoke on certain building-stones, 


Stockholm. Konglign Syenska V ‘Handlingar, 
Ny Fuljd. Tete Bondet Foote Whee gel. ; 


H, von Post.—Studier ifver Nutidens Koprogena Jonibildningar, 
‘Gyttja, Dy, Torf och Myla, 1 

Kongliga Svenska Vetenskaps-Akademien, ‘Beskyddare hans 

Maj: 'T. Konungen, Maj 1863. 


——. Ofversigt af kongl. Votenskaps- Akademiens Forhandlingar. 
Nittonde Argingen 1862, 1803. 
‘Michaelson.—Mineralanslyeer, 505. 
Nordenskiiid.—Om Ingelitrims Min 337. 
Von Post—Glacicrlager vid Stadkiir, 


Stnttgart. Wiirttembergische naturwissenschafiliche Jahreshefte. 
19 Jahrgang. Heft 1. 1863, 
O, Frans.—Abnormitiiten bei Ammoniten, 111 (plate). 


‘Theological Review, No, 1. March 1864, 


Vienna, Jahrbuch der kaiserlich-kéiniglichen geologischen 
anstalt, Band xiii. No.3. July to September 1863, 
Von Lipold.—Die Fisensteinlager der silurischen Grauwackenforma- 
ion fn Bikimen, 33, a 
A. Letocha. —Sammbu von Tertiiir-Petrefacten des Wiener 
‘Beckens aus den Dou! en dor ks Se 
zur Vertheilung und zum Tansch 
K Le Loew eels Keer tion a 
J. ieee pisolithische Structur a 


tullies vou 











-— Verhandlungen der k,-k. geologischen Reichsanstalt, 1863. 
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Vienna, Kaiserliche Akademie der Wissenschaften in Wien. Ver- 
handlungen der mathematisch-naturwissenschaftlichen Classe. 
Sahrgang 1864. Nos. 1-7, 


Il. PERIODICALS PURCHASED FOR THE LIBRARY. 


Annals ond Magazine of Natural History. Third Series. Vol. xiii. 
Nos. 73-75. January to March 1864. 
Notices of Meetings of Scientific Soci 
E. Ray Lankester—New Species of of Hyena hom the Red Crag of 
Suffolk, 56 (plate). 
t . Jones aud W. K, Parker Foraminifera of the Org, 2 
BV Wood. Hed Clag ind Drift othe Bastarn Countion, 15 


Edinburgh New Philosophical Journal. New Series. No, ze 
Vol. xix. No.1. January 1864, 
J. W. Dawson.—Antiquity of Man, 40. + 
J.W. Dawson's * Air-breathers of the Coal-period,’ noticed, 187. 
D, Pig's Philosophy of Geology notioed, 142, 
Obituary of the Rev. 
Leonhard und Geinits’s Neues Jahrbuch fiir Mineralogie, Geologie, 
und Paliontologie. Jahrgang 1863, “Hefte 6 & 7. 
K, Liebe.—Ein nouer Wolframit, 641. 
—Ueber die in den fossilen Brennstoffen vorkommenden 
Mineralien, 654. 
EB. Weisa—Ueber das Alter eines Theils des Saarbriicker-Pfilzer 
Kohlen-Gebinges, 689. 
a. Forchhammer.—Ueber die O1-Bildung in Diinemark und den 
‘Campin-Sand in Belgion, 709. 
F. Runimel-~-Beitrige sur Kenntnias der Tvian Unterfrankens, 786. 
H. O. Sorby.—Ueber Kalkstein-Geschiebe mit Bindriicken, 801. 
Letters; Notices of Books, Minerals, Geology, and Fossils. 
T'Institut, 1" Section. 31° Année. Nos. 1559-1565. 
—. ——. 32" Année, Nos, 1566-1572, 1864. 
——. 2 Section. 28* Année. Nos. 834-337. 


Natural History Review. No.13. January 1864. 
Notices of Meetings of Scientific Societies, &c. 
Haast.—Recent Discoveries in New Zealand, 29. 
Lignite formation of Bovey Tracey, 57. 
Palmontographica, herausgegeben von Hermann von Meyer. Vol. xi- 
Lief. 4. October 1863. 


HL yon Meyer. be Placodonten, eine Familie von Sauriern der Trias, 
175 (10 


—, Tehthyosaarus s, Wag? ans dem lithographisshen 
Schiefer vom aaa ty 228 (pla 
Manus dem ‘Terlie-Ceilde- yon 


~ Badotoj in Croaticn, 226 (plate), 
VoL. XX—TART 1 x ij 
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Palwont wusgegeben von Hermann von Meyer. Supple- 
ment-Band. os November 1863, 
A. Hellmann.—Die Potrefacten Thiiringens nach dem Materiale des 


hherzogl. ‘Nataralon Keibinee in Goth, 17 (4 plates). 
——. ——. Lief. 5. February 1864. 

H. von Meyer.—Die diluvialen Rhinoceros-Arten, 288 (9 plates). 
—— Vol. xii, Lief.1. March 1864. 
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III. GEOLOGICAL AND MISCELLANEOUS BOOKS. 
Names of Donors in Halics. 
Bosquet, J, Coup @ccil sur la répartition et 
Me fice Tiatouur eda plone hase neta 

Foiles Gréinces du Limbourg, 1863, 

——. Fossicle Fanna en Flora van het krijt van Limbourg. 1862 
— toe sx doox noyvenn Breekiayedes foetal Sarai ts 
rain tertiaire oligootne du Limbourg N is et du Limbourg 
Belge, 1862. 


——. Notice sur le genre Sandbergeria, genre nouveau de mollus~ 
ques Gastéropodes de la famille des Osrithiopside, 1861, 


—. Notice sur quelques Cirrij ', récomment découverts dans 
le terrain Crétacé du duché de Limbourg, 1857, 


——. Recherches paldontologiques sur le terrain tertiaire du Lim= 
bourg Néerlandais, 1859, 


Broca, P. On the Phenomena of Hybridity in the genus Homo. 
1864. From C. Carter Blake, Esq., F.G. 


Catalogue. A Magyar Tudominyos Antal tel ee 
wanyok Lajstroma, 1862. From the Hungarian Academy of 


Cotteau, G. Echinides fossiles des Pyrénées, 1863. 


——.__ Rapport sur les progris do la géologie et de la paldontologie 
en France, pendant l'année 1861, 1862, 


—. — 1862. 1863, 


Dana, J.D, "The Classification of Animals based on the Principle of 
Cephalization, 


——. On Fossil Insects from the Carboniferous Formation in Tlinois. 
1864, 


a 
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Dawson, J. W. of the Flora of the Carboniferous Period 
in Nove Seotia 1603, 

Deesse, A, Ia michoire humaine de Moulin-Quignon, 1864. 

Deslongchamps, E. Mémoires sur les téléosauriens de Yépoque Ju- 
rassique du département de Calvados, Premier mémoire, 1863, 

——. Notes pour servir & la Géologie du Calvados, 1863, 

——. Paléontologie Francaise, ou description des animaux inyer- 
tébrés de la France. ‘Terrain Jurassique. Livraisons 2-4; Bra- 
chiopodes. 1863. 

Dickinson, J. On Modern and Scriptural Geology. 1864, 

Fortes, C. Vancouver Island : its Resources and Capabilities as a 
Colony. Prize Essay. 1862, 


Gaudry, A. Animanx fossiles et géologie de VAttique d'aprés les 
recherches faites en 1855-56 ot en 1860. 6° livraison, 1863. 


——. Animaux fossiles et géologie de ’Attique, 7*livraison, 1864. 


Gervais, P, Remarques sur l'ancienneté de Homme tirées de lob 
servation des cavernes i ossements du Bus Languedoc. 1* Partie. 
1864, 

Gunn, J. A sketch of the Geology of Norfolk, 1864, 


wall J. ‘J. Breliminary Notice of the Fauna of the Potsdam Sandstone, 
‘Lower Sandstone of the Upper Mississippi Valley ; with a Letter 
to M, Joachim Barrande. 1863. 


Haven, @. H, The St. Louis Park of Fruits of 1000 acres, 1861. 


Hennessy, H. An Essay on the Relations of Science to Modern 
Civilization. 1860. From the Leeds Philosophical Society. 


Hunt, J, Anniversary Address delivered before the Anthropological 
Society of London, 1864, 1864, 


James, HL Extension of the Triangulation ofthe Ordnance Survey 
into France and Belgium, with the measurement of an arc of 
in latitude 52° N., from Valentia in Ireland to Mount 

in Belgium, 1863, From the Secretary of State for War. 


Jaubert. Notice sur la vie et les travaux de M. Cordier, 1862. 


Jeffreys, J, An Address on the Pneumoclime and the Pneumothalp 
Remedial Agents. 1863. From John Van Voorst, Esq. 

Teffreys, J, G. British Conchology, or an Account of the Mollusca 
which now inhabit the British Isles and the surrounding Seas, 
Vol. ii, Marine Shells. 1863. From J. Van Voorst, Esq. 

Tones, T. RK, Description of Entomostraca from the Mountain-lime- 
stone of the 3 with Notes on the Strata in which they 
occur, by G. Tate, F.G.S. 1864. From @. Tate, Exq. 

—, and W. K. Parker, On the Foraminifera of the Crag. 1864. 


Mitcheson, P. W., and E. F. oa 
bay, in the year 1861. 1562. 


Mohrenstern, G. Schwartz von. Ueber die F 
Vol, ii. Fissoa, 1864, 


ay 


Mortillet, G. de. Ripe 4M. HG § 
anciens glaciers. 


‘Nendtvich, K. A temesi binsdg 
tetben. 1863. From the 


Omboni, G.  Bibliografia delle principali oj 
geologia del Veneto, 1863. 7 
——._ Sull' azione riescavatrice esercitata 
fondo delle valli Alpine. 1863, 

Paléontologie Fi 
Mechs Poem rece 
18 et 14. Echinides. Tome ii. 
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Annual Report of the Geological Survey of India, and of 

‘he Musoum of Geology, for the yoar 1862-63, 1863. Fram the 
Geological Survey of India. 

——. Sixteenth Annual Report of the Regents of the University 

of the State of New York, on the Condition of the State Cabinet 


of Natural History. Appendix D. 1863. From Prof. J. Hall, 
For. Mem, 6.8. Be ste u: 


Roberts, G, E, Remarks upon the Present Condition of Geclogicsl 
Science, 1864. 


Schippan, H. A. Quer- und Lingen-Durchschnittsriss einer in Sachsen 
gefunden und bis jest noch unbekannten Art versteinerter Palme. 
1824, 


Seibert, P., und R. Ludwig. Geologische Specialkarte des Gross~ 
herzogthums Hessen, Section Erbach. 1863, From the Middle 
Bhine Geological Society. > 

Spargo, T. Statistics and Observations on the Mines of Cornwall 
and Devon, 1864, 


Szabo, J. Egy continentélis Emelkedés é Siilyedésrisl Eurdpa dél- 
keleti réozén. 1862. From the Hungarian Academy of Sciences, 


‘Tasche, H., und W. C. J. Gutberlet. Geologische Specialkarte des 
Grossherzogthums Hessen. Section Herbstein-Fulda, 1863, From 
the Middle Rhine Geological Society. 


Tate, G. Deseription of a Sea-star (Oribellites Carbonarins) from the 
Mountain-limestone of Northumberland, with a Notice of its 
association with Carboniferous Plants, 1864, 


——. The Manor, Vill, and Church of Longhoughton, Northumber- 
land, with some curious Extracts from the Register of the Church, 
1864. 


Trautschold, H. Nomenclator palwontologicns der jurassischen For- 
mation in Russland. 1863. 


Walker, J.T. Tables of Heights in Sind, the Punjab, N.W. Pro- 
vinces and Central India, 1863, From the Trigonometrical Sur 
wey of India, 


Werner. Des Bergrath Werners Tod zu Dresden und Todtenfeyer 2u 
Freyberg und Jena, 1817. 


Woodward, S. P, Shells of the Newer Pliocene or Norwich Crag. 





1864. 
 raleaa von, Mineralogisches Lexicon fiir das Kuiserthum 
1859. From Count Marschall, For, Corr, G.8. 
‘You. XX.—PARI 1, Zz 





QUARTERLY JOURNAL 


or 


THE GEOLOGICAL SOCIETY OF LONDON. 





PROCEEDINGS 


or 
THE GEOLOGICAL SOCIETY. 


Avni 13, 1864. 

Tames Cope, Esq., Mining Engineer, Wolverhampton ; ‘The Rey. 

Burford Waring Gibsone, M.A. Cuntab., B.Sc, Lond., F.C.8,, Mercers* 

School, London; Dr. James Alexander Grant, of Ottawa, Canada ; 

James Pilbrow, Esq., F.8.A,, M.LC.E., Somerset House, Guildford ; 
and The Rey. J. L. Rome, Hull, Yorkshire, were elected Fellows, 


The following communications were read:— 
1. Notes on the Guovosy and Maxss of Nuvava Ternrrony (Wasnor 


Stuver Reeroy, U.8.). By Wittuast Purers Brake, Esq. 
{Communicated by Sir R. I Murchison, K.C.B., F.G.8., &e.] 








i Bhyrioat Googre —The territory of Nevada is limited by the 
tid on the pete the State of California fol. 


lowing Seadincbie ditecoo ne cron Gt tho Slee Neva? 
om the north by Oregon, as far east us the Goose Creck Mountains ; 
‘VOL, XX.—PART I. 2a 
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in Washoe Valley, beds of limestone have been found. Parallel 
with these rocks and with the mountains, thermal springs rise in a 
Tine through the drift and superficial deposits, sending their waters 
into the marshes of the low ground, in the middle of the 
From Genoa to Carson City the road follows an alluvi 

sandy plain. Near Carson there are outcrops of horizontal strata of 
coarse-grained sandstone, thickly bedded, showing the action of 
rapid currents during its’ formation, and probably of Tertiary age. 
‘These strata are quarried for building-stone. A fow miles beyond 
there is an outcrop of mnssive porphyritic conglomerate, of ancient 
date and highly inclined stratification ; it is composed of boulders, 
vel, and angular masses, all very firmly cemented together; 


plan, ‘howe seta are white end vory soft. Similar roca oooar 
of the Territory, and are compact, smooth, and soft, 
ey may be cut and carved like meerschaum. Some frag- 


so that th 
ments of this rock placed under a microscope did not, however, 
show any traces of organized structures. ‘This white formation is 


‘at the springs near Carson. 
Near the lower part of Gold Caion, below Silver City, the road 
deflects from the Overland Mail Route, or Old Emigrant Road, and 
ascends the lower slopes of the south end of the Washoe or Silver 
‘Range. Here rugged outcrops of a compact, light-coloured, fel- 
peste yry are numerous, and their débris covers the ground. 
\yries are traversed by many veins of quartz with their 

jinting inwards, as in true fissure-veins ; they are very 
numerous, and from a few inches to many fect in width. The 
| NTE: Rpt pieced ntl i epecade a 
‘have been broken ont by weathering, or by the gradual decay of the 
enveloping porphyry, The size and number of these loose vein- 


g 





‘stones increase as Gold Cafion is ascended, up to its head on the 
side of Mount Davidson. 
Davidson is the of the Washoe Range, and 


‘Mount e princi 

central point pa dcit oak dhe Wathco Region, The Corn- 
a others cut its eastern flank towards 
of Gold Cafion, and the former a 
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light drab or yellowish colour, with a reddish 
the water-level in the mines ‘on the Comstock 
It is not very extensive, but 
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side; but they have not 
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in their relative positions in the annexed sketch-section across the 
opin vend aks Bigler to: ths sivunlaied beyond ti Oaciot 


Fig, L—Setion from Lake Bigler tthe Mounlaina beyond 
River. 





Bigler Lake, Washve Lake, Carson River, 
H ‘ i { 


Th 
7B Br PF 
‘T’, Clay-slate, with bitumen and 


‘Thermal Springs. 
¥. Vinge, Guy aud Ccrnslock 


© 
© Granite, 
P. Por 

Pi, Porphyry of Sierra Nevada. 
B. Porphyry-conglomerate and 





In this os section, the plains along the course of the Carson are 
shown in the foreground, with the slight exposures of the horizontal 


Fig. 2.—Sketch of Granite-masses near Carson, 


























strata of sandstone, and those at the Chalk Hill, supposed to be 
Tertiary, together ‘with the outerop of porphyritic conglomerate 
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sounded to any great depth. A constant gurgling sound is heard, 
like water boiling, and the ebullition may be seen in some 
about ten feet below the surface of the crest. The steam does not rise 


espocially 
steam-jets when the escape is through the fragments or loose débris 
of thofissure, It ocours largely in crusts, and in small crystals cont— 
ing the fragments. 

There are several remains of old basins upon the upper level of 
the mound, where the former overilowing of the springs is evident, 
‘These are now cut through by the fissures, so that the water falls 
to the level of the lower springs, and overdlows at these only. ‘The 
new fissure appears to have followed the line of the principal jets ; 
and this change must have taken place within a few years, for the 
old basins axe yot very perfoct in form, half being on one side of 
the fissure and half on the other. This cracking of the superficial 
deposits is evidently the result of the widening of the ancient fissure 
in the rock below. 

We may regard tho whole as a fine example of the formation of 
a quartz vein along a fissure; for there is little doubt that, if the 

ial deposits were swept away down to the granite or por- 
. Wo should find a fissure Tined with quartz, and perhaps with 
of the metals, 
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Nevada. hs oocurresce cf bed of Beales ira jing the slight 
near the Steamboat Springs is interesting, and may some, 
connexion with their origin. The extent and source of this lava 
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north. The Cornstock vein is subdivided into sixteen claims, the 
principal of which will now be examined in detail. 

1. Ophir Mine.—Tho general characters of the Cornstock lode are 
shown to better advantage in this claim than in either of the others, 
owing to the greater amount of mining upon it. Tt is here seen to 
cut through the porphyry of Mount Davidson in « nearly north 
south direction, with a westerly dip of about 70°, It rises to the 
sarface within the Tinite of Vinginia City, ‘There was no_outerop 


being 0 soft and friable that it was completoly broken down and 
mingled with the soil. ‘The bold outerop of the Virginia ledge is, 
however, directly above it, and is like a dyke over the 
summits of the spurs from the mountains, ‘The & 

worked to a depth of 200 feet: the general structure of the yein is 
shown by the aecompanying section from wall to wall, —* 


Liout, in the volume of the U. 8. 
Expl. and Surveys. I have not been able to obtain access to either 
“ks. 


works. ae 
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Xt individ into two portions at th level by a porpbyritic 
ax “horse!” which will probably thin out in depth, and the two 
on 


Beene very ce thereeee vensah, 2 te pun gear ione 
most worked, is 30 feet wide at the lower level, and consists of 
white granular quartz, so complely shattered or broken up that it 
may be crumbled with the hand, and requires to be carefully sup- 

by timbers as th excavations progress. Portions of it are 
in a sandy or powdered state, and are traversed or intermingled 
with harder and more compact masses, and with a greenish por- 

ee Tike that of the central mass or “ horse,” 
great mass of friable quartz is traversed in almost every 
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Tt in more common to find the silver ore ramified irregularly through 
the broken quartz, holding it together, and bearing the imprint of the 
flat surfaces of the irregularly crystalline mass, Galena and copper- 
pysiies, ‘with white iron-pyrites, are associated with these sulphurets. 
in some of these irregular veins, and in cavities connected with them, 
of stephanite (the brittle sulphuret of silver) occur. 

T also found ono single fragment of ruby silver with the stephanite, 
but it is very rare, Filaments of native silver are frequently found ; 
‘but in this'soft ore gold is the most generally diffused metal, 


Some specimens, 
fine crystals of stephanite, from one quarter of an inch to 
in length. ‘The large crystals are irregular, and 
smooth surfaces, but are much striated, and, in 


phurets abound, a 

Tn connexion with this west part of the lode, there is 
course of ore composed chiefly of galena, blende, and 
ing a granular sparkling ore, but which is free from 
silver or gold. ‘ 

2. Gold Hill Vein—Tbe vein of this name, south of Virginia City, 
though but little known beyond the territory of California, is, 
haps, the most important and promising of the whole region, The 
outcrop is a great mass of quarts yein-stons, standing up like a 
dyke or wall above the rugged exposures of bare ; 

It is at the head of Gold Canon, near to, or on the slope of, the 
yision between it and the head of Six-mile Cation at V 

City, being thus nearly in the line of prolongation of the Corn 

and Virginia lodes. This quarts eect nearly 100 

and forms the crest of the hill from which the place takes its name. 
The rich portion underlies the compact quartz, and, as far as yet 


: | 
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In width, the lode varies from 12 to 40 feet. In some speci- 
mens of the ore, free gold in fine grains is very thickly implanted 
over a rough surface of quartz stained with iron-rust ; in others, 
the native silver forms a light bronze-like powder in cavities of the 
quartz, Chloride of silver is reported, but no distinct specimens 
eame under my notice. 

Lode.—About five miles south of Silver City, and a mile 
aout of the overland-mail ronte, tho outcrop of a quartz-voin was 
discovered by Mr.Daney in1800 and 1861, and has been shown to bo 
very rich and promising. The outcrop is on the slope of a low porphy~ 
ritie hill rising above the general level of the plains of Canon 

Shafts sunk proved that the vein was very regular, with a width 
of 12 to 13 fect, and an inclination north-casterly, its course being 
65° N. to 80° W. The walls are regular, and consist of a compact 
felspthio porphyry of a dark-green colour telow, and drab or 
Yellowish at the outerop. ‘The vein-stone is quartz, and breaks out 
in hard rounded masses, looking like ordinary boulders, while 
between them the vein is soft, and the whole is much stained 
by the decomposition of a pyrites which is abundant, and seems to 
havo softened the ore. ‘The hard masses, when broken up, show a 
breccia of very small fragments, but thoroughly comented, #0 as to 
be very hard and unfielding, yet full of small angular cavities 
lined with minute quartz crystals; and in those parts least affected 
by decomposition with pyrites. ‘This pyrites appears to be rich in 
gold, and this metal is plainly seen in a large portion of the rusted 
ore. In one of these hard masses of quartz, taken to San Francisco 
early in 1861, T found isolated grains and patches of dark-red 
silver ore, or ruby silver, ‘throughout the brecciated mass, 
colour. ‘The came was afterwards found abun- 
dantly at the mine, besides some small crystals of silver glance 
(sulj of silver), and threads of white native silver, together 
With native gold. The gold contains a large portion of silver, and 
is in granular masses adhering to and penetrating the quartz, It 
is most abundant in the soft clayey ore, which is, moreover, the 
most available for working. 





2. On the Huxstaxtox Ren Rock. By Haney Seetey, Esq,, F.G.8,, 
of the Woodwardian Museum, Cambridge. 


[Apstract.) 
In the ‘Annals of Natural History? for April 1861°, the anthor dis 
cussed what others had written on the ago of the Red Rock, and in 
this paper he gave such account of the bed, where seen in the Hun- 
s'ton section,as subsequent observation had enabled him to preparo t. 


* Ord ser, vol. vii. p. 233, 
4 The nolce and sottions for this paper wore made in March 1863. 








d always follows the joi 
‘Tho uppermost of the’ three 


1s the pipalalichermsae 
chalk, ake by ates which re ee long flat 


compact, and divided by larger and cleaner joints, 

Sometimes the sponge-layer quite touches tho Red Rock; but 
often there is a thin soapy seam of deep-red matter, less than an 
inch thick, parting them; and at intervals this “tht a 
like burrows, which penetrate far, and extend several 
into the sponge-rock, without affecting the it oo th 
Rock, Most commonly these spaces are filled with a 
deep-red tinge, but sometimes with sand; and when this is washed 
out by the surf, the holes are seen to anastomose, The nests do not 
affect the colour of the bed underneath; and where the red mattor, 
soft or concretionary, joins the white sponge-band, the limit of the 
colour is sharp and clean, 

The sand and coloured soapy matter are far from being confined 
to the top of the Red Rock; for they occur at the top of the white 


al 
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sponge-rock, though only in patch, ‘There are many fissures in 
is stratum and in the chalk, which pass down to the top of the 
Red Rock; they are filled with black and red colouring-matter, 
often largely mixed with reddish-brown sand. At the base the red 
matter thickens, and generally enlarges into nests. 

TBosslag on this subsoot is tha soction (Ag 1)yahowtng steals) 
in the Red Rock and Carstone, which has not affected the chalk, 
except by shivering it, and by forming fissures which are filled in as 
abwma ia the fgare ‘The top of the rock is merely curved ; 

Tock ‘isin tho midlo of the olf is the section 


sonstrsted chalk, quita white, and seemingly withont any foreign 
substance. Below this is about 20 feet of chalk, then the sponge- 
trond, and finally the Red Hock, "From the top of this latter up to 
the reconstructed chalk extends a straight but obliquely inclined 

fissure, which expands at the top, trampet-like, to a width of at least 


'Y 
filled with red matter, which is darkest in the line of the fissure and 
‘at its base. 


Fig. 1.—Section showing a fault in the Red Rock and Carstone, the 
Sponge-bed being shattered. 


w A. Kine drab-coloured sand. 


©, D. Ochreons sand with black 
partioles, 





Fig. 2—Section showing a fissure in the Chalk of Hunstanton con- 
taining ved matter. 





tion could scarcely have tinted the thin band with 

which it is almost impossible could have permeated 

too, as in tho Rod Rock, tho tinge is probably due to decomposed 
uconite, 

ovat in the whole section is most remarkable is the 

resemblance between the sponge-stratum and bed No. 1 

Rock, on the one hand, and between many parts of bed No. 

the Carstone on the other; so that there is 

gradual passage from the Carstone up to the chall 

inference is that there is no break in time, Tf it 

that the Carstone represents the Shanklin sands, 

that part of the Red Bock replaces the Gault 
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But there are no data for assuming that the old Cretaceous lands 
sunk down more uniformly than we see them descending now. 
Every one knows the irregularity of the rise of Sweden, South America, 
and other countries ; and it appears more than possible that the thick 
rock of one place and the thin bed of another are often consequences 
of such a cause us this, and therefore that a deposit may have been 
wholly built up in one district before even its foundation-stone 
was dropped in uncther, Hence it must sometimes happen, from a 

tional movement in the sea-bottom, that the rock of one age 
will continue to be deposited during a succeeding period. In a 
former paper* the author endeavoured to show that the sand at 
Huns'ton, like the clay at Spocton, ropresonts two formations, and 
therefore that the formation Carstone is not merely Shanklin sands, 
but Gault too, 

When the upper part of the Red Rock is compared with the 
sponge-layer above, the difficulties are not so great; for, besides 
mineral resemblance, there is in both beds an organic growth, known 
as Spongia paradowica, which seems to point conclusively to the 
upper bed being immediately subscquent, in time. In one place I 
thought I traced an individual growing out of the lower bed into 
tho upper one ; and if the existence of this foesil, which forms no 
small part of the bulk of both beds, may be taken as evidence that 
both bed No. 1 and the sponge-rock belong to the same geological 
formation, the sponge-rock must be regarded as a subordinate bed 
of the Huns'ton Rock. All that sections like fig. 1, where the 
sponge-rock seems to be part of the chalk, can indicate is that, at the 
time when those agencies which produced the cracks and slips were 
Kimi sie ong ly urine e rns pa 

red and white eponge-bods, allowing the latter lose compact 
space to bend rather than break. 

arta tian band of rol chalk enchoeed in the whito does not indi 
Se aa ood te acarvin hale came ete ee! ie 
ed Rock tolow. Yet, athe aguncies producing tho colour appear 
to have been the same, it may indicate that they continued operating 
in other seas for ages after the consolidation of the inferior strata, 
and therefore that they may be a link between che Hunton Rook 
and the Chalk. But, after all, it is of very little im 
occasional shifting of the sand on the shore exposes a of bright 
red clayin the Carstone, of unknown thickness, but certainly limited 
extent, which might be regarded as having a relation to the Huns’ton 
‘Rock similar to that of the xed chalic. 

Tn another papert I have endeavoured to show that the Gault is 
unconformable to the Shanklin sands in this district, and that the 
Upper Greensand is not conformable to the Gault. The Chalk and 
Upper Greensand are perfectly conformable. By the help of these 
fatla the age of the Huas'ton Red Rock may be gathered, 


> «On the Significance of Rocks and Fossils’ Read before the Cambridge 


+ "On # Section discovering the Cretaceous Beds at Ely.” Read before the 
‘Cambridge Philosophical Society. 
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1. On the Grorocy of Awisato, Nova Scorn, 
By the Rey, D. Hoseyaax, F.G.8. 


FTE 


§ L. Introduction. 
Tax district which is the subject of this paper is situated on the 
north-east side of Nova Scotia, on the Gulf of St. Lawrence, and 
from ten to fourteen miles south-west of Cape St. George, Several 
san i snes this loality was brought ander the notice of the Society 
J. W. Dawson. 

Its characteristic strata were then considered by him to be of 
Silurian age (Quart. Journ, Geol, Soc. vol.vi. p.347). Subsequently 
in his Acadian Geology,’ guided by the opinion of Sir Charles 
Tell, he pronoanced thes deposits to be equivalent to the Hamilton 

and Chemung (U. S.) groups, and consequently to be of Devonian 


Sinving mnde the locality special study for a great part of two 
years, and having compared the fossils obtained from the strata oc- 
curring there with those figured in Sir R. I. Murchison’s ‘Siluria,’ 
‘I was convinced, beyond all doubt, that they were for the most part 
equivalent to the Upper Ludlow®. In the following year Dr, Daw- 
son communicated a paper to the same Society, “On the Geology af 
Nova Scotia,’ in which, besides confirming my opinion, he separated 
the strata in question into an upper and a lower series. "Farther 
progress was afterwards sade ‘by Professor Hall’s eimemea 
many of the Arisaig fossils. 

Poitaats all ons Dr acwoon have again confirmed my opinion 
in regard to the age of the upper member of this cried ene 
it to be the equivalent of the Lower Helderberg group, and the 
Tower ta bs the equivalent of the Clintaa, U. 8. ; for one of its cha- 
acteristic organisms is a Graptolite, not distinguishable, secording to 
Professor Hall, from Graptolithus Clintonensis, Hall. 

examined another locality somewhat particularly, at the 
East River, I found, in situ, fossils similar to those of the upper 
member of the Arisaig series ; and others, also in situ, which T con- 


between the equivalents of the Upper Ludlow and the Clinton, 
which I considered to be equivalent to the Wenlock. This belief 


“On the Fossiliferous Rooks of Arisaig,” Trans, Lit, and 
Sei, Boe. Nove 1859. 


‘Holl's Appendix to Dar Paper “On tho Siluris \d Devonian 
Rea of Nova SR atatian Natarals Rata and eso vol pp Vises, 
> 


stone age, qualifying the whole with « 
was thus, to me at least, cleared of 
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other to the Ludlow Tilestone, So much light having been thrown 

upon the subject by Mr. Salter, the two uppermost and the lowest 

members of the series having been determined ay tis it ee once 

occurred to me that a thorough examination of 

now be sufficient, to determine what still remained doubt 

the results of that examination I now beg to lay before the Beals 
§ 2. General Description of the Arisaig District, 

The extreme length of the Silurian rocks at Arisaig is about three 
and a half miles, and their breadth three-quarters of a mile. The 
group is thoroughly representative of all the known Silurian locali= 
ties in the eastern half of Nova Scotia, and, as far as 1 know, it is 
the only district in the eastern part of the province where every 
member of our Upper Silurian series exists *. Here we have the 
whole in an apparently uninterrupted succession, and easy of exami~ 
nation, much of it being exposed in vertical and orisosfal seotions, 
ona shore subject to violent storms, accumulations of ice, and other 

g agencies, It is also bounded and intersected to a con- 
siderable extent by streams, two of which rise in the elevated meta- 
morphic range which bounds the group on the south. ‘The general 
position of the Silurian strata here is that of a-synclinal axis, 
although it appears to be altogether different from any of Dr. Daw- 
son's aynelinal and anticlinal folds. But I do not mean to say that 
an anticlinel never skirted the mountains that form the great 
southern boundary of our Silurian group. I would rather 
that such had_existed, and that it had been remoyed by mph ee 
during the early part of the Carboniferous period. Possibly the 
detrital matter resulting from that process formed the Lower Car- 
boniferous conglomerate which we find associated with limestone: @) 
at Doctor’s Brouk, and intervening between the said mountains and 
a considerable part of our Silurian strata. An examination of the 

natural section in the line of this stream, which proceods, with its 
branches, from the mountains, and traverses the rear of the group, 
for fully one half of its length, in a deep valley, revealed no traces 
apie of the supposed old anticlinal axis. 

‘The formation of the present synclinal axis is evidently of still 
Inter date, thes strata having been elevated and thrown into a 
synclinal fold by the augitic trap (a and a’, fig. 1), which has also 
altered and upheaved the adjoining Lower Carboniferous conglo- 
merate and limestone. 

‘Tho trap (a) on the north, or shore, side of the group extends in 
an almost continuous line from Black Point to Arisaig . There 
is one interruption where a cove has been formed, and where the 
‘strata have been loft comparatively unaltered. ‘The trap-rocks may 


Retreat for the Llandovery group to be absent ; but 
in Sind he Wenlock (or Niagara) group missing. ‘Tis 
i 9 te than the Ludlow, and is often present where that 


‘western part of the province, the equivalent of the Wenlock or Ningara 

i scoording to Hall and Dawson, at New Canaan, (Damien's 
‘Paper, Canad. Nat. and ‘vol. y. p. 139.) ae, 

22 
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be traced for some distance into the sea, making the shore rough 
and dangerous. To the west of Arisaig Pier the line of trap is in- 
terrupted, and a small bay has been formed by the denudation of the 
strata. The strata on the shore are consequently inclined more or 
less in proportion to their distance from the pier. At a certain 
distance they are inclined at low angles, and in some cases they are 
horizontal. About a mile from the pier, the strata on the shore 
again give evidence of disturbance, at no great distance seaward, 
although the causo is not visible, At tho extreme of the group, 
south-west of the pier, trap (amygdaloid) again appears in immediate 
contact with strata of the uppermost member of theseries, upheaving 
and overlying the strata at the point of contact. Tt again ay 

at intervals, constituting the shore-boundary of the Caivontecons 
formation: the trap (a’) on the opposite side of the group appears 
between the mountain-range and the intervening Carboniferous con- 
glomerate and limestone, und again between a part of the latter and 
our Silurian strata, I also observed it at other points on this side, 


‘At varying distances from these intruded Sealer found the strata 
particularly disturbed, so that the group may be regurded, on the 
whole, us synclinal, the direction of the axis being very irregular 
Id geacrolly ehacntey but Gas aie iw wom eppren em hear 
mouth of Doctor's Brook, at Arisaig Brook, and MAdamn's Brook. 
I purpose now to illustrate the subject more fully by means of three 
sections, 
§ 8. Section from North to South. 


The first section (fig. 2) intersects the district from north to south; 
atabout one mile from its eastern side. The trap (a) of the north 
of the section is well exposed along the shore, and forms an inter- 
esting study, It is often vesicular, amygdaloidal, and porphyritic, 
and is frequently associated with tufa and tufaceous conglomerate, 
ae peerice, alterations of the sedimentary strata are seen at its 

jous exposed points of contact with them. ‘These sedimentary 
aa lose all semblance of stratification, being sometimes hardly 
distinguishable from the trap itself, sometimes assuming a somewhat 
granitoid aspect, at others jaspideous, or beautifully turbinated, as 
if replete with organisms, in every case signs of organic existence 
ae taceaghly reenact ei 

‘The upper part of the bed A (fig. 2) has an interest of a different 
kind ; it lies in the cove opposite the break in the line of trap, to which 
T have already referred, and, although tilted, the stratification is 

‘and contains many organisms, The lower part contains 
several patches of fossiliferous limestone; the vertical sections of 
these are generally plano-convex, with a maximum thickness of six 
inches. This limestone is very much hardened, and contains 

jout, beautiful crystals of ixon-pyrites. ‘These strate, which 
are about 200 feet thick, have, in ition to the fossils found in 
the beds just referred to, separate organisms, scattered abundantly 
through thom from the bottom to the top. The fossils of this 
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‘boon observed. It is obscure where we might have expected 

to find « repetition of Band A. Those formations only appear on 

this side of the synclinal, at the eastern part of Doctor's Brook, 
where its course is north and south. 

We have now reached the boundary of the Silurian formation, 
and the section next passes through E, which is Lower Carboni-~ 
ferous. Here we have, first, compact limestone, and then hardened 
conglomerate, raised to a considerable elevation by an equally 
lovated mam of txp (#), which succeeds it. This tap in porrnded 
by numerous veins of specular iron-ore, which are, however, too 
small to be of any economical value ; succeeding this trap is ()) the 
syenite of the mountain-range. 

§ 4, Section from the East of Arisaig Pier to Doctor's Brook. 

‘The next section (fig. 3) begins at n point east of Arisaig Pier, and, 
after it reaches the south side of the harbour, its course is due south 
until it reaches Doctor's Brook Valley; it then passes on, and meets 
Doctor’s Brook in the mountain. This section is very interesting, 
as it unquestionably passes through the whole group, and as there 
is very little uncertainty in the course which it traverses. We have 
first (a) a part of’ the line of trap, which is here amygdaloid. 

this is an elevated mass of (A) tho equivalent of the 
Mayhill sandstone, which has been vory much altered by the trap. 
It is now a rock of porcellanous jasper, having often a beautiful 
riband-like appearance. To the westward are the pierrocks, con= 
sisting of an elevated mass of A, in like manner converted into a 
Jaspideous rock, and of a great mass of trap lying on the south-east 
of the former. Between the trap of the point of section and this 
there is.a break, opposite to which we have strata of thesgroup A, 
very little altered, consisting of layers of red and yellow sandy shale, 
evidently similar to the strata which on either side have been con- 
‘verted into jaspideous rock ; after these we haye a low section of the 
group B; this is the continnation of the black laminated and concre= 
tionary shale, with Lingule and Graptotites, already referred to, At 
ebb-tide we find this shale continued farther on the shore at the 
south of Arisaig Brook, on ascending which it is scen exposed in an 
interesting manner on the sides and bottom of the brook, being here 
black and ferruginous, and apparently destitute of organisms. This 
passes into the group B', where the ground becomes elevated, the 
‘strata at the mill showing many specimens of a Orthis, 
associated with Graptolithus Clinionensis (2), Hall, ‘The passage 
from B to B! is very apparent here, as well us at Doctor's Brook. 
‘The shale of B’ Ben seat a ae oe ene 
ee: generally of a lighter colour, and it was prot nan 

eonditiane more favourable than the other for the rf 
seit. 


‘The foregoing observations are of interest as they demonstrate the 
sequonce, hitherto unknown, of the lowest members of the series, 
and prove the identity of the group A of the various sections, 
‘whether in its highly altered and spparontly non-fossiliforous state 
or in its less altered and fossiliferous condition. Ascending we td 





irttvechidiig ax. ontocon of asky iobpantaiea haa ea 
suas of Bl il higher tian any Song) we ales 
passed, and the highest formed by the Silurian strata, The strata 
ir ery i D, or 
Salter), and are inclined at a low and 

characteristic 





above do not appear in any way on the hill-side or in the valley, 
and there is no trace whatever of the old anticlinal ; we 

(a) at a considerable distance up Doctor's Brook, at the extreme: 
our section, succeeded by syenite, 


§ 5, Section from the Frenchman's Bara to M'Cara’s Brook. 


‘This section (fig. 4) passes through all the members of the north 
Sener ayaa an in an oblique direction, its course being from 


shore. S Tonecunentee we ihietat ceria att , and from maps of 

Nova Scotia, as the Frenchman’s Barn, on the PA endif 

nates at M-Cara’s Brook, or about {th of a mile beyond what 

present consider as the termination of the group. This is the most 

interesting of the three sections, as it ineludes the chief sphere of 

Dr. Dawson's researches and of my own. From localities 

in this line of section the fossils have been derived which have 

enabled us to solve the problem of its relative age. 
The Frenchman's Barn is a lofty oblong mass of jaspideons rock, 

with a broad and somewhat flat summit. North of this, trap is 

visible, On either side, similarly altered strata (A) aro tn sag 

in bold and striking masses. Large and numerous blocks of 





cursory observer into tho belief that they are derived from ¢ 
underlying rocks; but an examination of adjoinin ning brooks, aa well 
as of outcrops, shows that the underlying strata i 
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the series, sah grea trary tec onreres tn 
rock, transported to as great a distance and to a still more 

1, on a hill composed of the group B'. With regard to the 
istinction that I have made between B and B', I may observe that 
I have not found any strata about the same parallel in other localities 
so strongly marked as the group B; so that I am disposed to con- 
sider the peculiar characteristics of B as local, and that the mark (") 
of B! may be dropped when the group is regarded as typical. 

From the position of B and B, and their general character, I hayo 
inferred that these members of the sories are our approximate equiva- 
lent of the Lower Ludlow; they undoubtedly lie between the equi- 
valents of the Mayhill Sandstone and of the Aymestry Limestone. B 
of our section is generally shaly, sometimes slaty ; itis exposed on the 
shore in horizontal and vertical sections, and also in a small brook 
(Smith's Brook) which passes over them nearly in the line of their 
dip. In these strata the organisms often form thin beds of lime- 
stone; they are sufficiently numerous as individuals, but of few 
species ; the variety that we find in postion parallel to this a 
another locality, Merigonish, being here wanting. ‘The most 
highly developed organism that T found here is the Lamellibranch, 

ia; it here makes its first appearance in the series, In the 
following table the principal fossils are given :— 





‘Grammysia peor vag ‘Salt. ‘Calymene. 
Grammysin Hisinger, Asaphus, 
Trocardia ? - Crinoidea, 
depressa, Dalim. slit 
Orthis, Graptolithus Clintononsia, Hall. 
Chonetes. Bi 
Lingula. Worm-tracks, 


Above the Graptolite-strata there occur what I call the Crinoid- 
and Cornulite-strata, the lithological characters of which, as well as 
their fossils, are so different from those of the former that J am disposed 
to to regard this as the commencement of the group C, or the equi- 

valent of the Aymestry Limestone. The strata are so extremely 
hard that it is in general very difficult to extract the fossils from 
them. A distinguishing feature of these strata is the abundance of 
Crinoidal its and of unusually large Cornulites. It is from 
thom, also, that I suppose we derived the beautiful Palmaster which 
was found in a water-worn boulder on this part of the shore. This 
interesting fossil, which I gave to Dr. Dawson, is now in his col- 
lection. It is also worthy of notice that the genera of Mollusca 
which, existing in a, had, according to our present knowledge, dis- 
in B and B of this locality, Saree these strata. It 
is also the earliest stage of the appearance of the genus Bellerophon 
in Nova Scotia. The following is a list of Ce a peiictpal fossils :-— 


sg ay Sow. (Buca- Rhyhehonalla. 
ae ent 
‘Pleurotomaria. Paleastraca parviuecula, Billings 
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of Homalonotus. : 
‘The following is a list of the principal fossils :— 


this and the strata where the characteristic onganisms of 
evident. An unknown organism characterizes these p 
beds, and is the only fossil known in them, ‘The 
varying strike above the beds B, BY, of the series. 
cumstance the vertical section on the shore 

__plexing, but the horizontal section shows very disti 
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trap, ‘em which it is partly yale aaa our Silurian fauna ts 
attained its greatest development as regards genera, species, and 
individuals. ‘The fossils are not, however, so well preserved as in 
other parts of the series. Of the class C¢ individuals have 
diminished in size, while it has received many accessions in genera 


and species, and Homalonotus and Ce are af rather unusual 
size, One ‘pygidium of Homalonotus Dawsoni, Hall, must have 
belonged to an individual six or seven inches in length. An entire 
Calymene is four inches in length, and a glabella of another indi~ 
vidual indicates still larger proportions. Zntomostraca appear here 
for the first time, and in considerable variety and numbers, near the 


stone-bands five or six inches in thickness, which appear to haye 
been, to a considerable extent, formed of the débris of organisms. 
In this member of the series the fossils are generally fragmentary, 
entire specimens being very seldom found. ‘The following list shows 
the character of the fauna of the group D:— 


Lituites. 


cin 


‘Modiolopsis? thom! Hall. 
is submasuta, 20/2, 
Clidophorns cuncattis, Hall 
i voncentrivus, Hall, 





Apsrert althongh T consider + ach alo 
them about 500 feet the thickness of B 
A 200 feet 5 total, 0 fooks 

I have observed that strata A have a eae 


to be older than, the equivalent in thie 


group Bo the Clinton (U8) S. equivalent of Hall 
that, 


Tingulacbed. fx Middle or, pose 
appears to be about the ¢ 
therefore, is not Pri 
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national Exhibition of 1862, that was considlered by me the propor 
region of our Primordial fauna. After a patient search, I believe 
that I have discovered evidence of the existence of the expected 
fanna in the eapital of our province. 


some Restarya of Fiswe and Praxts from the Uppen Lrate- 
stoxn” of the Pumas Sunmes of Dunnast, By Jaams W, Kinxnr, 
[Communicated by Thomas Davidson, Esq., FRS., F.G.8.] 
(Pose XVII] 

‘Tue object of the present paper is to record the discovery of Fish 
remains in the Upper Magnesian Limestone of the Permian forma- 
tion, the occurrence of these fossils in that subdivision being of 
interest in several respects, though more especially so on account of 
their having there been found at an horizon considerably higher in 
the Pormian series than any vertebrate remains had been previously 

known to occur. 

The fossils were first noticed by the workmen, in August 1861, 
in a newly opened quarry belonging to Sir Hedworth Williamson, 
Bart., at Fulwell, about a milo and a half to tho north of Sunder 
land; and my attention was almost immediately drawn to them by 
Mr. Henry Abbs, of the latter town, From that period almost up 
to the present time, though chiefly during the autumn and winter 
of 1861, and the spring and summer of 1862, I have continued to 
collect specimens, and to pursue inquiries as to their paleontological 
and geological relations. In these researches I was joined by soveral 
scientific friends, who courteously allow me to use the results of 
their labours along with those Seay own in this account of the 
fossils, Among those friends I ought specially to mention Mr, A. W. 
Dixon and Mr. W. M. Wake, of Sunderland, and Mr. R, Howse, 
of South Shields, "I should also remark, that T am considerably 
indebted to the lessee of the quarry, Sir H. Williamson, with whose 
permission my inquiries were made ; and I also owe much to the 
active assistance and careful observation of Mr. 'T. Boster, the over- 
man of the quarry. 

‘The quarry referred to is situated on the northern slope of Fulwell 
Hill, and is not far distant from nother more extensive and much 
alder quarry belonging to the same proprietor, | In these quarries, 
as woll as in others on the sume hill, more to the west, the Magne- 
sian Limestone is largely worked for lime-burning, as it has been in 
the older quarries for the last sixty years or more. During the 
whole of that period, up to 1861, no traces of any organic remains 
had ever been found in the limestone of this hill. But about the 
time named, or a little before, it became necessary, in order to keep 
the new quarry at its proper level, to cut through some underlying 
beds (brought up by an anticlinal), which had never yet 
quarried on account of the unvendible quality of the limestone ; 


‘ir discovery in the new quarry, another or the same 

brought up the equivalent strata in the old quarry, about 

half a furlong to the south; ond St wi ot Tagg hehe eetens 
ith there, besides other species that the first 


three feet of dark-grey, highly crystalline, and 

stone, with beautiful (metastatic) crystals of rand 
loids of limestone; this is named the “ Black Shell.” 

it is generally a bed of soft friable limestone with conglobati 
and then follows from twenty to twenty-five feet of 
crystalline and coneretionary limestone, which, from its po 
structure, is termed the “ Honeycomb Limestone n St 
Separated from the Muin Stone by about two fect of « 
limestone, follows nine feet of white or yellowish, very so 
friable limestone, which is the great “ Marl Bed” of the 
Under it is about nine feot of thinn often 


compact, yellow or 

is underlain by eight feet of highly 

oralloidal, and laminated limestone, designated 
ately under this is two fect of laminated Ii 
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‘oceasionally found together on a plane surface of a fow square fect, 
Such instances, however, are exceptional ; and, notwithstanding that 
probably some hundreds of specimens have been found since their 
first discovery, they cannot be described as common, the quantity 
of specimens obtained being due rather to extensive and close re- 
search than to their own abundance. 

Fully nine-tenths of the specimens found belong to a single species 
of Paleaniscus. ‘Tho remainder belong to two or three 
species of the same genus, and to a species of Ac ‘All the 
Paleonisci oxe small, the largest of dn forms being Vat fitile mone 
than four inches in length. ‘The Acrolepis seems to haye attained a 
length of twelve inches, 

Associaied with the Fish-remains, there have also rarely occurred 
some fragments of Plants. Those, though very imperfectly preserved, 
appear to be referable to three species, one of which is a Calumites, 
two Ulmannic, and the fourth is a large roed-like form, whose 
generic relations are difficult to determine from the discovel 
fragments, These are the only fossils that have been met with 
along with the Fish. No traces of Mollusca occur with them, nor, 
as yet, of Entomostraca or other microzoa, though several representa 
tives of these classes are pretty commonly distributed in other parts 
of the Upper Limestone, 

Tt has already been remarked that the foils aro not altogether 
confined to the stratum designated the Fish-bed ; they are compa~ 
ratively most abundant in that zone, and it is almost only there 
where there is a probability of finding them by personal ‘search, 
their ocourrence on other horizons being so rare as nearly always to 
de the result of accidental observation rather than the reward of 
direct investigation. Still, as they do occur at other horizons, it is 
Sooptien Sat wo acelin a zyeet al take ayn 0 


resets fxs tring, tha hasba Scst mppoee fa tho aah 
nated marls at the base of the Upper Limestone, at the point marked 
A in fig. 1; from this horizon two imperfect prerelease 
of the common form, Paleoniscus varians, have beon obtained. 
In the slaty argillaceous limestone immediately overlying the last~ 
tel. and marked B in the section, w single specimen of 
lmannia, sp. indet., has beon met with ; and in the soft. yellow 
limestone, marked Cin the section, about five or six fect higher in 
the series, several obscure fragments of vegetables haye occurred, 
In the concretionary and lamino-concretionary beds marked D, 
lying between the last-named and the Fish-bed, several imperfect 
specimens of P. varians have been observed, and more particularly 
on the uppermost surface-plane on which the Fish-1 Solaeacmtee 
besides P. varians, there have occurred specimens of Acrolepis, In 
the Fish-bed proper have been obtained the four Paleonisci, namely, 
Bivariant, P, albus, P, Abbi, and P, anguatus?, the Aerolepis, and 

‘VOL, XX,—PART I, 
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toan individual about ten inches long; but I possess a fragment 
fh as evidently belonged to an individual of x foot or more in 


elie tncinety light of ta tartan on is between the 
pectoral ond ventral fins, and measures 14 inch, |The head is 
dashes Tong, or nearly one-third of the length of the bay. 
anterior portion of the body is of a pretty uniform width, but from 
the ventral fins to the caudal it gradually attenuates to j inch, he 
tail is strongly hetorocercal, 
‘The fins are large, The dorsal is five inches from the snout, and, 
fhoogh placed tetween the anal and. ventrals is partly over the 
lutter ; the ventrals are about 44 inches from the snout; the anal 
is 7 inches from the snout, The rays of the ventral fins aro stout, 
and const of tenty-thneo oe trenty-inr rays which, hifi 
twice in the terminal third of their length; their articulations, 


of nea 

wards ventrally, Trae ar ins eanenl te oeveey teh te 
than those of the dorsal lobe, and they are also much stronger, 
‘The rays i ii 


to ‘those of the others, Some of the basal ray-scales have the 
surface ornamentally furrowed or wrinkled, like the body-scales ; 


of the dorsal, anal, ventrals, and pec 
The head is obtuse, and has the orbit placed far forwards ; the 
fers so porertl, wl tho gape vcy Iatg blag more Baa tab 


jaw is ease with a pustulate and wrinkled ornamentation; tha 
prtise of tho ost ofthe bones of the hend,ineluting ths operolar 
plates, has also a rugulose appearance. In one specimen there appear 
to be traces of branchiostegal rays. 

‘The scales aro small and rhomboidal, varying, however, consider 
ably both in size and form. The dorso-ventral series are arranged. 
in steoply curves. ae ae hoes 

Cy 


a 


ze 


fuleral 

scales 

scales, 
The 


lateral line is well marked by a series of d 
and channelled scales in the dorsal half of the & 


From A. 
differs more " 
from the same formation, namely, 4, angustue, Mi 
termediue, Miinster, A. gigantews, Miinster, and A, 
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Gormar, of which I have not been able to sce cither figures or 
specimens that may possibly approach more nearly than those I 
have just noticed. For these reasons it only seems judicious to 
refrain from attaching a specific name to this species, it being 
at the least possible that it may ultimately prove to belong to one of 
these last-mentioned forms, 

‘The present species has occurred in the Fish-bed, in the Grey 
Stone overlying, and in the Dun Stone in the New Quarry at 
Fulwell; and I'have taken a single example from the Fish-bed in 
the Old Quarry of the same place, 


Family 2, Leeroomes. 


Pazontsovs yantays, Kirkby, Pl. XYVIIL fig. 2. 
Annals of Nat. Hist. 3 ser. vol. ix. p. 267. 


‘Tho maximum length of this Fish is from 8} to 4 inches. It 
usually occurs much less, often being only 1} inch long. Its maxi- 
mam breadth is about an inch; but this is a point subject to much 
variation, the breadth of some specimens being one-third of the entire 
length, and of others only one-tifth. ‘The body continues of similar 
width up to the dorsal and ventral fins ; it then contracts somewrat 
rapidly to half the maximum width, ‘The head varies in length fiom 
one-third to two-sevenths of the entire length, and its breadth is 
usually a little less than the greatest width of the body, The tail is 
moderately but decidedly heterocercal. 

The fins are of median size, ‘The pectoral, which is about half an 
inch long in mature examples, and placed at the junction of thoventral 
and median thirds of the body, consists of from 18 to 20 slender 
rays, with one or moro short but strong spine-like rays in front. 
‘The ventrals are about }, inch shorter than the pectorals, and 
placed 1} inch from tho snout; tho rays are also less in number, 
though stouter, than those of the'pectorals. ‘The anal is 2y'; inches 
from the snout, or inch behind the ventrals; it numbers from 
8 to 10 jointed rays, which are stronger and longer than those of 
the ventrals, ‘The dorsal is placed about midway between the ven- 
trals and the anal, or two inches from the snout ; it is larger than 
the anal, being § inch long, and it has from 10 to 12 jointed rays of 
similar strength to those of the anal. In advance of the longest 
rays of the anal and dorsal ere two or three short, pointed, unarti- 

rays; one or two similar rays are placed in front of the 
ventrals. The first segment of the articulate rays of the anal and 
dorsal is much longer than the succeeding segments—the succeeding 
segments being only about as long as wide. Each ray is covered by 
scales, which usually hide from ‘view the ray~ 

structure. The front margin of each of these fins is protected by 
sharply pointed, linear fuleral scales. The eaudal is of moderate size 
and slightly forked, spreading out gently from a base half as wide as 
the maximum breadth of the body to fully two-thirds of that 
breadth; it is formed of 17 or 18 rays, as strong as thoso of the 
dorsal and anal, and the rays of the ventral lobe are, of course, the 
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in having a large operculum, seales that vary more in size, and in 
‘ag Sn A ela OSES AAT Yue them doeply 
serrated. P. glaphyrus, moreover, does not appear to have possessed 
the large notched scales that mark the lateral line in P. varians, 
With theso differences before me, T have not hesitated to describe 
the present form as a distinct species, 

P. varians has occurred in the laminatod marls at the base of the 
Upper Limestone, in the strata immediately underlying the Fish~ 
bed, in the Dun'Stone, and in the Main or Honeycomb Stone in 
the New Quarry at Fulwell; also in the Fish-bed in the Old Quarry, 
Fulvell, And tho fragment of a Fish that I met with in tho lami- 
nated limestone of Marsden apparently belongs to this species, 


Paxwostsovs Annet, Kirkby, Pl. XVII. figs. 3a, 34, 
‘Annals of Nat, Hist. 3 ser, vol. ix. p. 268. 

Length from snout to ond of caudal fin rather more than 4 inches; 
length of body 3 inches. Greatest width, which is a little in 
advance of the ventral fin, £ inch; from this point the body con- 
tracts gradually to y inch, From these measurements it will 
de seen that this species is an clongated form, tho length of body 
being nearly six times the maximum width. 

‘The head is an inch in length, and half an inch in breadth. ‘The 
fins are of moderata size. ‘The pectorals are about 48, inch in 
length, and consist apparently of about 20 slender rays, with two 
short spine-like rays in front. ‘Tho yentrals, which are compara- 
tively small, are situated 11 inch from the snout; the anal is 2g 
inches from the snout; and the dorsal is placed midway between 
‘the ventrals and the anal, or 2] inches from the snout. Of the anal 
and dorsal, the latter is the larger ; but none of the specimens found 
show either these fins or the ventrals in a condition that permits the 
rays to be counted. The caudal fin springs from a tail apparently more 
heterocercal than in P. varians ; it consists of 15 or 16 stout rays, that 
are margined on cach lobe by numerous pointed fulcral scales, 

The scales resemble thoso of P. varians, except in being longer 
compared with their breadth. ‘They are arranged in more inclined 
dorso-ventral series than in P. varians, and there are about 12 in 
each series; but tho scales aro gencrully so much dislocated and 
confused as to render their numeration a matter of difficalty, 

‘The distinguishing feature of this Fish is its elongated form; 
and, except in being 80 much longer, it differs little from the pro~ 


species. 

From another elongated form of the same genus, P. longissimus, 
_Ag., it differs in having much larger scales, and in their being smooth 
‘and unsorrated at the margin; also in the relative position of the 
dorsal and ventral fins being different in the two species, From 
P. Kablike, another elongate Permian species, described by Dr. 
Geinitz, it differs in having a much blunter snout and smaller fins, 
as well as in a Jess elegant general form. 

Examples, chiefly fragments of about half-a-dozen individuals, 
haye occurred in the Fish-bed of the Old Quarry at Fulwell. 
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difficult, 2h te the species of tho genus Astrea (He 


feliastreea, 
Edwards and )s dovpeibo tthe fant gard ft le: comeae 
cation®, can only be determined after « careful examination of 
their mineralization, so altered are tho structures in their relative 
appearanco, colour, and preservation, ‘The difficulty is to decide 
which parts, in a calcareous, calcareo-siliceous, or siliceous corallum, 
ropresent the former hard parts, and which the interspaces ; what 
relation casts may bear to the original forms ; and, amidst opaque or 
yery transparent, opalescent or highly-coloured ‘silica, how much 
of the loss of the finer details must be considered the result of mi~ 
neralization, Both Dr. Nugent and Mr, Parkinson attributed their 
failuro in the classification and description of the siliceous corals to 
‘the great Set of their forms of mineralization, 

Tho corals of every age, from the Silurian to the Quaternary, 
prewent great alterations in the appearance of the sclerenchyma, 
and are therefore not always readily classified and disti 
the Oolitic species are particularly affected by mineralization ; but it 
is certainly true that, as a wholo, the West Indian Miocene fossil 
corals ure the most recondite in their fossilization, 

The corals of the Chert and Marl of Antigua are readily distin- 
guished both from each other and from the fossils of the other 
islands: occasionally a siliceous coral is found in tho Nivajé shalo 
and in the beds of the smaller islands; but the majority of the 
Jamaican and San-Domingan specimens aro either « little harder 
than during life, and calcareous, or have been more or less 
altered duzing a process of silicification, which has been rarely 
completed. It is obvious that the form of mineralization cannot be 
received as an evidence of the age of tho strata containing the corals ; 
for the Marl of Antigua is not older than the Jamaican or Nivajé 
deposits, yet its corals aro more intensely silicified, and, morooyer, 
the condition of specimens taken from these last is often the sume 
as of those which are to be obicined from the dense limestone of 
recent reefs. Nevertheless perfect silicification is a proof of a Mid- 
tertiary age in West L dian fossil corals, 

The anatomy of the stony corals is very simple, and the only 
difficnlty which can arise in reference to the various forms of mine- 
alization is the relation which the interspaces, or tho parts in- 
cluded by the sclereachyma, bear to it, It must be remembered 
tho} the hard parts are more or less traversed by fine pores during life, 
and in ore great family this porosity is in excess; and that the 
lower parts of simple corals are frequently filled up by a dense tissue 
defore death, just as the intermural spaces of compound forms are 
in some species. The sclorenchyma consists of the Wall, Cost, 
Exotheca, Ep'theea, Septa, Pali, Columella, and Endotheca ; the Exo 
theea comprehends the costal dissepit.ents and the Camenchyma ; 
and the E-Cothoe, the septal dimepiments, eynapticule, and table, 

‘The interspaces, during life, contain the soft tissues, and admit the 
sea-water; but, as growth ‘progresses, many of them remote from 


* Quart, Journ. Geol. Soc. vol. ix. pp. 412 ef sg. 
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‘ing after separation from the reef, and by the ravages of Lithodomé 
and Parrot-fish before death. 

2. By decomposition of the soft parts—When a recently dead 
coral retains its soft sufficiently long for decomposition to set 
in, and it is to the direct rays of the sun, the superficial 
tissues become ent and ftetid: if the decomposing membranes 
de not eae ‘washed off, they become dry, black, and hard; but 
if the tide, or aecidental moisture of any kind, remove the super 
ficial and wash out the deep decomposing polype-tissue, the coral 
is but little affected as regards the condition of its sclerenchyma, 
Beneath the dry blackened membranes the sclerenchyma appears 
invariably softer than daring life; moreover, where stained, it crum= 
bles, and to a certain depth, even when there is no discoloration, it 
has less cohesion and a different fracture than formerly, The 
fracture is of an opaque, saccharoid, white colour, and the texture is 
more or less chalky and grannlar: a new chemical compound exists 
inthe selerenchyma, and is the result of the action of and 
chlorides upon. the carbonates of lime and .sagnesia of he laying coral, 
Corals thus altered are very destructible, and as simple subaérial 
wear and tear rnb off their minuter structural details, so more 
powerful influences destroy all the parts which offer the charae~ 
teristics for classification, ‘The most recently formed parts of the 
sclerenchyma of corals are the most porous and the most in contact 
‘with the soft parts: the edges of the septa and the lateral granules 
of their lamins are, for this reason, the details most readily af- 
fected by the chemistry of decomposition, and deformed calices, with 
bent and collapsed margins, are commonly seen on recently decom= 

corallum-surfaces ; moreover these conditions are seen in the 

state, the deformities being permanently transmitted by 

ccous transposition®, ‘The decomposition of the deeply seated tissues 
in in tall Astreans, and other corallites with long tubes, appears to 
‘be very destructive to the sclerenchyma in the immediate neigh- 
Dourhood ; it ean hardly be prevented or controlled by the contact: 
of moisture, and it therefore often happens that a large mass of 
coral may be very perfect in its calicular details, but very imperfect 
Tower down, This condition is also transmitted in the fossil state, 





ees of level of such localities, have a roan to harden, and, 
when in contact, to form limestones or coral breccias +. The in- 
fluence of the wash of the tide or of spray on these masses must 
be remembered, especially as the sea is charged with atmospheric 
air, and contains both silica and carbonate of lime in minute quan- 
tities, as aay as siliceous organisms. 

3. bactaceare shor. ce parent ces When a living coral is 
broken from its base, or separated from its parent mass, or removed 

_ * Bee deformed calices of an Astrea from Antigua, Coll. Geol. Soc. . 
Tie nate is associated with the formation of casts and destructive silicification, 

‘+ The resulta of the observations of Dans, Darvin, Jukes, and others. 
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specimens of recent coral-mud in Geol. Boa. 
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+t Tho feetidity of exposed coral-mud is well know, 
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also common in all the coral-formations, occurs amongst the Pacific 
and West Indian reefs; and the dense limestone described bj 
Darwin and other observers is produced wherever there is 
coral-detritus, and it is not to be distinguished from infinitely 
older limestone-rock. The common recent saccharoid cast is formed 

papnacahs pin leno tropa dE Et 

the corals, and by the subsequent disintegration and solution 
of the hard parts; it is a form of cast constantly seen cither in 
the calcareous or siliceous form of mineralization. The considera= 
tion of these post-mortem changes and prefossil accidents, which 
fare now oceurring, thus brings many of the structural peculiarities 
Se eer corals within our comprehension ; some of these changes 

represented in the fossil condition, and others are 

supposed to iafinencs the gradual trenspeattn of‘ elemantay or the 
molecular alteration of the original salts, which occur during the 
lapse of ages, ‘There are then, as data for our guidance in the 
preciation of such fossil changes, post-mortem and prefossil acoi- 
dents and chemical changes, various media, which include the 
organism, and which have various chemical changes constantly 
progressing in their mass, an aérated sea containing various mi- 
nerals and salts in solution, varying temperatures, time, oscillations 
of level, and alterations in the fossilizing materials, drainage, and 
pressure, 


$ TIL, Tastx ov rm Fouus or Mrvnranazariox. 





§$ IV. Descnrerioy ov rum Foras xn Vanrertes *. 


1. Caleareous.—The sclerenchyma is more or less perfect ; it con~ 
sists of the usual coral-sults, but it is very indurated. ‘The inter~ 


* The specimens of these forms of are amongst the fossil West 
Taian Goals he Grol Sis Mane thy ae nur 
Ii is necessary to observe illustrate more than one 
© coche pedegelenbrhoet fare not 
“spe ftp fies, 6.7.8,,1 
> ad orysal nos. 5, 6, % 9. 
@ \etbems st been 10,11, 3S 14, 16, 16, 17, 18, 
* ructive, nos, 
T 'Olloareous, 20. 91, * ‘ 
hy Calcareo-siliceous, nos. 22, 23, 24, 25, 26, 27. 
{  Caleareo-siliccous and destructive, nos. 28, 20. 
” eens cee carts noe-00. I. 
Deformed calices 
Tndurated 


sd rolled rat ls, nos, 4 8 9 7 8 
Boftened revent coral with dry polype-tiseuee, no, 








1864.) DUNCAN—WEST INDIAN CORALS, (367 


Jange Astrean the superficial parts of the corallum are well 
served, but the centre and base of the mass are turned into 


of the septa, cost, and of the wall, are very naan ‘observed ; 
these conditions may have resulted ‘from prefossil accidents; but 
when the wall is hardly distinguishable, the septa and costae ro- 
maining as well proportioned as cver®, or when the dissepiments 
are wanting, the rest of the sclerenchyma beng intact, something 
sagt, then profiel woar and teur must be nansdeced in plans 
tion, In some long corallites of a Jthodarca or a St 

the walls and septa do not exist; they have been absorbed aa 
replaced by silica; but the columella and its attached i greatly 
thinned, are found in the centre of each corallite, 

things must have been brought about tfter the inflation of tho 
interspnces; otherwise the corallites would have fallen to piccos. 
Again, the presence of imperfect corallites separated from the mass 
of silicified coral, and joined to it by opalescent or even 


minor grades, especially where the siliccous replacement is in the 
tranaparont or slightly opalescent form, that the wavy lines of moro 

aque silica curve around and bound the parts where destructive 
Sie iAigina lies, been sary slecided. The pasts baycndlaae pee 
quite semitransparent, and the wavy lines or broad belts are gene- 
tally singularly milky in colour, The occasional and general connexion 
of icecpeatiace black flint, and the wavy lines of agates and 
of more or less coloured siliceous stones, with the former existence 
of organized structures is very evident after the study of the An- 
‘tignan fossil corals, 

‘The first varicty of this kind of fossilization complicates the 
Uh pees corals greatly, on account of the interspaces being 
with opaque light-grey granular silica, the scleren 
having been thinned down to the utmost; probably both by pre- 
fossil wear and tear and by destructive silicification, ‘The walls and 
septa of the corallites have lost half their thickness, the columella 
has not lost much; but all traces of endotheca and of coste have 
Bone; what remaine is either transparent and pale grey, oF opaque 

and changed 








Rae 


it in the polygonal shape of their calices and 
walls are equally affected in the Antiguan Chert 
‘The casts in these formations are, however, on 


perfect destruction of the sclerenchyma aro those 
fare,united by their walls without say taaryeetaes 


* Astrea of Antiy G 
ae itigus, Quart, Journ, 
f Quart, Journ. Geol. Sos. vol. xix. pl, xiv. figs. 6&8, 
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theca; consequently the interseptal loculi, which are filled from top 
to bottom with hard silica in the form of granules, semitransparent 
masses of more or less darkly coloured chaleedony, or jasper, T= 
main in long prisms, slightly separate. The septa and the endotheca 
are wanting in one variety of cast, but in the second they exist 
more or less, and are found to consist of a silica different in colour 
from the rest. 

likely mistake to occur in the dingnosis of some casts, 
where the calicular surface is lost and a transverse section of the 
mass can alone be had, is where the destruction of the outer third 
of the septa is complete, but not that of the inner third, the colu- 
mella remaining*. In these instances, the outer parts of the inter- 


easily recognized by the projection instead of the natural depression 
of the central part of the calices, and an impression taken in gutta 
percha yields the normal appearance, 

6. Galearer-iliccous— Variety 1. The sclerenchyma 
and consists of the usual coral-salts, with an ermine ‘bite 
granular silien. ‘The interspaces are empty... 

Variety 2—The sclerenchyma is as in the last variety; but, the 
silica exists as dark granules in the centre of the amine. 
The interspaces are filled with dense, granular, light-brown, light- 
grey, or dark-brown carbonate of lime. 

Variety 3.—The sclerenchyma is more or less but it 
Betar esti tan ener of lime, and thoes homo- 
geneous, semitranspsrent, and usually dark in colour. The inter- 
spaces are filled as in the last variety; but much granular silica 
exists in the carbonate of lime, 

Variety 4.The sclerenchyma is as in the last variety; but the 
colour of the flint is an opaque cherty white, The interspaces are 
filled with dark carbonate of lime and a litile silica; but many 
corallites are empty, and some endotheeal cells also. 

Variety 5.—Tho sclerenchyma is as in the third variety; but in 
many specimens the silica is granular and very brightly coloured. 
‘The interspaces are filled as in the third variety, but their contents 
are often brightly coloured. The ealeareo-siliceous forms of mine~ 
ralization are yery common in all the raised coral-formations of the 
West Indies, except in the Inclined Beds and Chert of Antigua, 
where the siliceous form alone exists, In St. Domingo and Jamaica 
the silicification of the coral-salts of the sclerenchyma, and of the 
infiltrated carbonate of lime of the interspaces of the corals, is 
usually more or less incomplete. In the Antiguan Marl also, the 
great Astreans are found variously affected by incomplete silicifi- 
cation of their original and infiltrated salts. In some specimens no 
less than five grades of this form of fossilization are to be noticed, 
in others but one; and in the ideas or 

1 Stephanocenia tenvis, 
} Quart Tour. Geol. Boe. vol six pl sii. 5 
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lime and granular silica ; so are the spaces formerly occupied by the 
walls and exotheca. 


Variety 3.—The walls remain, and consist of saccharoid caleareo- 
silica; but the rest of the sclerenchyma is deficient. The interspaces 
‘are empty, and are encroached upon by the saccharoid mineral. 
Many corallites of the Barbadian Astrmans have their walls and 
caenenchyma turned into saccharoid-looking spar, all the rest: being 
deficient. These honeyeombed-looking masses consist of semi- 
erystalline carbonate of lime, with much silica; and doubtless much 
of the destruction of details was prefossil, for the species has very 
delicate septa and coste*, 

8. Caleareo-siliceous casts. Variety 1.—Tho sclorenchyma is de= 
ficient for some lines’ depth from the calicular surface, but is prosont 
elsewhere, and consists of carbonate of lime, with more or less silica. 
Tho interspaces are filled with light reddish-brown silica for some 
depth below the former calicular margin ; but below the spots where 
the sclerenchyma begins to be soen they are filled with dense car- 
honate of lime, which is of a light-brown or light-red colour. 

Variety 2—A few septa are all that remains of the sclerenchyma, 
‘The interspaces are filled with dense carbonate of lime: this salt 
fills up the reticulations in the walls of perforate corals, and is more 
or less mixed with silica, and varies greatly in colour. 

Variety 3—The columella and the septal ends attached, remain 
alone on the free surface of the corallum ; below, all the scleren= 
chyma exists. The interseptal loculi are filled with saccharoid 
carbonate of lime and silica. 

Tho largest casts of calices as yet known are those of the Astreans 
of the Marl of Antigua. The interspaces are seen as dense light- 
brown siliea; the septa, calicular walls, and coste are wanting for 
some lines’ depth+; and even in transverse sections, made a little 
distance below the surface, the filled interseptal loculi are distin- 
guished from the vacant spaces where septa have once been, The 
‘vacant spaces of the septa, in the casts, simulate interseptal loculi ; 
and the dense silica of these, which is free from carbonate of lime, 
may be mistaken for septal structuro. ‘The siliceous interspaces aro 
not continued down far into the corallum, for carbonate of lime 
soon exists in great proportion in them; and where the silicification 
of these interspaces hecomes defective, there does the silicification of 
the septa begin to be intense, and the appearance of a cast then 
ecases. The intensity of the silicification on the surface is very 
evident; and that there was infiltration of the interseptal loculi hy 
carbonate of lime and other salts prior to the loss of the septa is 
so also. It is most remarkable that the whole surface of a large 
corallum should be covered by casts of its calices, and that the 
sclerenchyma should be deficient for some depth; and it is difficult 
of explanation, unless the prefossil condition of the coral be admitted 
into the consideration of the subject. 

The calicular ends of rapidly growing corallites are moro delicate, 

4 ho Trinidad (St. Croix) ovals are generally found this Fomine. 
+ Quart. Journ. Geol. Soe. vol. xix. pl. xiii. lg, 12. 


pee d dent regular 
separate ites, tate costie it 
dentations "i the regular onl 
the original 


* Quart. Journ. Geol. Soc. vol, xix. pl. xiv. fig. 7. 
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It is singular, and as yet not explained, that the epitheea or 
general envelope of many, but not all, of the genera is wanting 
in the fossil specimens, “Doubtless many of the siliceous masses in 
‘which corallites can be detected have been rolled. since their 
zation, but there are no evidences of epitheca in very perfect 
Astreans which have not been rolled. Finally, it may be taken as 
a rule that the most perfect replacement of the carbonate of lime of 
the corals by silica is found in the oldest beds. 


§ V. Conctvstoy. 


T belive that there is no truth in the hypothesis which asserts that 
the silicification of the West Indian fossil corals was the result of a 
yoleanic outburst, which poured siliceous solutions over the depressed 
reefs of the Miocene age. The corals of the Inclined Beds and of 
the Chert of Antigua are silicified, so are the Woods and Mollusca ; 
but the lower beds of the Marl contain both perfectly silicified 
‘Astreans and calcareo-siliceous corals also, whilst the upper part 
of the formation yields fossils in all stages of siliceous and calcareous 
mineralization. “The neighbouring Barbudan limestone has no sili- 
coous corals, yct it is of the same age as the Antiguan Marl. ‘The San 
Domingan fossils are usually calcareous, but here and there siliceous 
specimens are met with in the same beds with the others. There is 
no evidence to prove that coral-growth ever ceased from the Miocene 
time to the present in the Caribbean Sea, although there has been a 
change in the facies of the fauna. These facts and remarks are very 
antagonistic to the hypothesis, and rather tend to prove that the 
silicification of the corals has been a slow process, which hus had no 
other origin than in those chemical operations which are still in 
action, and that their greater or less intensity in certain favourable 
localities has produced siliceous fossils amongst those affected by the 
ealeareons form of mineralization. Wherever a highly avrated sea, 
containing silica in solution, acts on ealeareous fossils at consider- 
able depth, and, therefore, under considerable pressure, there would 
appear to result a chemical transposition ; and the presence of 
crystals of quartz, of homogeneous flint, of the yea of silica, 
and thoir coloured varieties is due to chemical influences which 
Dear a relation to the geological changes in and about the reefs. 
Tt must be remembered that there is a small amount of silica in 
corals; and it will be observed in microscopic sections of An- 
tiguan corals, in which silicification is incomplete, that the silica is 
‘usually deposited in molecules in the centre of the calcareous mass, and 
not on its superficies. The process of siliceous transposition is doubt 
less very slow; it is not always perfect, for the silica would appear 
to have an affinity for bodies formerly organized, and often to destroy 
the former tissues. Thus there is abundant carbonate of lime in 
hin transposition is not going on around the siliceous fossils, and 

the persistence of some animal or vegetable organized tissue, decom 
posing more or less slowly, appears to determine the presence of 
certuin forms of siliea; moreover, the details of corals sre often so 





Fig. 2.—Section with Mammalian remains, near Thame. 


‘Stream A. 








CODRINOTON—SEOTION NEAR THAME, 375 


d, Kimmeridge Clay. 


6, Sand. e, Gravel. 


@. Gravel, 


quantity of Mammalian remains has been ex- 
posed during the past summer, 

Extornally the undulation of the ground cut 
through by the Railway does not differ from 
that around it. It is detached on all sides, the 
‘Thame river and two small tributaries nearly 
surroundingit. The highest part, which is not 
far from the cutting, is not more thun 25 feet: 
above the water in the nearest stream, and 
from it the ground falls gradually with a 
rounded ontline. 


Fig. 1—Plan showing the position of the sec= 
tion with Mammalian remains, near Thame. 





The position of the cutting with relation 
to the existing streams is shown in the plan 
(fig. 1). The section (fig. 2) has the vertical 
heights exaggerated twice. 

Resting on the Kimmeridge Clay is a bed of 
coarse gravel averaging 2 feet in thickness, 
sbatting aguinst a bank of undisturbed clay 
on the west, and gradually dipping eastward. 
The materials of the gravel are—angular 
chalk-flints (about 50 per cent. of the whole), 
quartz, hornstone, and ironstone, in pebbles 
or fragments more or less rounded, rolled 
lumps of chalk, and Tertiary pebbles. ‘Tho 
order in which they are here mentioned is that 
of their relative abundance. Blocks of Sarsen 
or grey-wether sandstone, in size from half a 
cubic yard downwards, ocour in tho gravel. 

The pebbles of quartz, and the hornstone 
and ironstone, may have been derived from 
the neighbouring Lower Greensand beds ; but 
a fragment of mica-schist, which I obtained 
from the gravel, secms to point to the Northern 
Drift as the source of at least some of the 
materials, 
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Tn all the cases that fell under my observation the bones were 
detached, and not lying so as to form a part of a skeleton, Close 
against one side of a boulder a large quantity of Elephant-bones was 
found, giving one the impression thut a carease had boon brought up 
by the stone while rolling down the river; but the bones were so 
much broken and scattered when I saw them, that I could not ascer- 
tain whether they all belonged to one skeleton or not. 

In following up a tusk which I had traced for 5 fect 6 inches, a 
portion of the right side of an Elephant’s pelvis was found ; it con- 
sisted of the entire ilium, with the acetabulum and ischium, and 
was lying partly under the tusk. Under the ilium, and in eontact 
with it, was a fine third upper molar, perfectly entire and unrolled ; 
‘but there was no trace of the upper jaw or of the bones of the head. 
Close by was a tibia, somewhat worn at the ends; and in disinterring 
this, another complete half of an Elephant’s pelvis was found. Like 
the first, it belonged to the right side, In opening out the ground 
for this, the radius of a large Ox was brought to light, and the point 
of’ an Elephant's tusk, Near it were the acetabulum and pubis of the 
left side of an Elephant’s pelvis. ‘These were all in the gravel, and 
im a space of 5 feet square. 

No Flint Implements were found, though carefully looked for. 
‘The search, however, was very partial. 
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the upper escarpment of the hill ; and below the shelly beds, some 
yards, is a second escarpment formed by the ragstone-beds of the 
Inferior Oolite, 








amount of disintegrating action, or it would be found to cont 
traces of the constituent parts of the beds forming the higher ground, 
which is not the case. The shelly bod is in immediate contact with 
the clay, there being no trace of any intermediate deposit, except the 
flat stones before referred to. These stones may have been carried 
down the slope from the higher heds by means of land-slips, and the 
finer and lighter particles having been washed away, the stones 
would be left scattered upon the surface, afterwards to become 
mixed with the shelly deposit as it accumulated. 

To the same agency also (that of water and landslips) the shelly 
ded itself may perhaps owe its origin. Indeed it is difficult to ac- 
count for its existence otherwise than upon the assumption that it 
took place in still water. It is in some places a mere sediment 
compressed by the overlying earth, and the slope on which it rests 
Deing at an incline of 13°, the smallest running stream would inevi- 
tably have carried it further down the hill, where the surface is o 
paratively level, and not have deposited it where the angle of incli- 
nation is greatest, but for the interposition of some considerable bar- 
tier similar to that which a landslip would produce. 

‘The steep slope above the line of springs, already referred to as 
tho upper escarpment, doubtless owes its present shape to landslips 
oceasioned by the springs issuing from bencath; and if we suppose 
that at some distant period a slip of considerable magnitude took 
placo from this slope, the material of which, after passing down- 
wards to the more level surface above the lower escarpment, 
there for a time became stationary, we have a dam formed, and, as 
the springs followed the same course, a pond would be the result ; 


The formation of the clay (c) was not the result of any great 
tain 
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By Fort-Major Tromas Avsrwy, 
[Abstenot.] 


Eanreavaxts in the British Isles, 
as is generally supposed, usually 


* On the authority of Mr. Jones 
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which shook the country and alarmed the people on the Gth of Oc- 
tober 1863, from its greater amount of violence, has aroused atten- 
tion to the subject. 

The disturbance may be defined as extending from a point 
in St. George's Channel 40 or 50 miles to the north-west of Pom 
brokeshire (it was felt by the captains and crews of more than 
one yessel when off the Welsh const), to its eastern limit in York- 
shire, though there is some doubt if it extended quite so far in 
an easterly or northerly direction. It was certainly not felt at 
Scarborough in Yorkshire, nor at Ashford in Kent; but it was felt 
at Gnd’s Hill, near Rochester, which may therefore be considered 
as its eastern limit in the southern counties, ‘The northern. limit 
was not much beyond Clay Cross, near Chesterfield, 

‘The earth-movement was experienced with difforent degrees of 
intensity over a great part of England, without any particular re~ 
ference to the geological features, except that the western and older 
stratified rocks appear to have been most violently affected. The 
eats seeded cts wah ext fies tha lowest Casa eam 
to the Chalk and Tertiary beds inclusive. 

It appears that the chief focus of disturbance originated in the 
bed of St. George’s Channel, and extended through the ancient sedi- 
mentary rocks of Wales and Herefordshire, across the Severn, to 
Bristol, and from thence with gradually diminishing intensity east 
ward, until the carth-wave died out in Kent. 

‘The bed of the Irish Channel was violently acted on, as adduced 
by the fact that a mass of agitated turbid water, four miles in din 
meter, wns seen in Carmarthen Bay. ‘The water was of a dark- 
brown colour, and appeared to be impelled forward, in tho form of 
an clongated heap, towards Monkstone, and thence some miles out 
to sea. It was also observed at Tenby. 

About the same time other portions of the earth's crust wore 
under perturbation, On the 4th of October tho shock of an earth- 
quake was felt over a great part of Normandy; on the 6th, a now 
island was discovered on the Cherki Rocks or Reefs, off. the const of 
‘Africa (Tunis). The island is described ax 120 metres in length, 
and situated in long. 8°30’ E. and lat, 37°50'N, Karth-movements 
and strong shocks bad also been felt at Tunis. 

‘The carth-movement in England was clearly from about W.N.W. 
to ESE., with somo little variation in its direction, according. to 
geological poouliarities of structure ; detached or corner houses facing 

xy point from west to north were more violently shaken than those 

ling in the middle of a row. 

‘Though the barometric and thermometric indications varied con- 
siderably in different localitios, yot no material disturbance was re- 
corded. “Tho sky was cloudless, the wind west, barometer sta~ 
tionary, and the temperature 31°,’ ‘The motion of the earthquake- 

pendulum at Beeston was W.N.W. to E.8.E., and the displacement 
Br the chalk by the thirty-fect rod was half an inch, the index 
needle moving the chalk so as to leave an oval or, rather, a length- 
ened-oval hole,” us reported by Mr. Lowe, Observatory, Beeston, 
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» Groroctoar Nores on Parr of the Nonvu-westenn Hrwaravas, 
By Captain Gopwzx-Avstuy. "With Norns on the Fosstzs; by T. 
Davrosox, Esq., F.R.S,, F.G.8,, R, Ernunres, Esq., F.GS 8, and 
8. B. Woovwanv, Bsq., F.G.8, 

[Communicated by R. A. ©. Godwin-Auston, F.RS., F.G8.] 

[Abstraot.*] 

‘Tax operations of the Re penceteial Survey of India, under the 
superintendence of Capt. Moxtgomory, C-E., having been 
to the extreme spend Be ‘Himalaya adjoining the 
Indus, wid across the chain rards to the Mute riage Captain 
Godwin-Austen gives in this paper the results of his observations on 
the geology of the region, made during the course of the Survey. 
He refers the rocks observed to the following formations:— 

1, The fluvio-lacustrine series, consisting of deposits from lakes 

fed by mountain-rivers. 

2. The Siwalik series. 

3. The Nummulitic series. 

4, Tho Jurassic series. 

5, The Carboniferous series. 

6. The Palwozoic series. 

1. The Fluvio-lacustrine Series —The author first refers to a former 
communication}, in which the Karéwah deposits of the north- 
western extromity of the Kashmero valley were desoribed, giving 
an abstract of the facts and opinions contained therein, such as their 
elevation above the present water-level of the valley, and the suc- 
cessive lower levels at which the lacustrine waters must hayo stood, 
as shown by the long lines of terraces one above the other. He also 

that the masses of granitie roek whis rock which occur in the Jhelum 
accumulations, oatside the Baramoulah Postage, a8 ot at Kutta 
and elsewhere, had been brought down by gtr which 
the valleys from the outer slopes of the n coreat Pinjalasallthe as all the 
obstructions which from time to time have penned up the waters of 
the Kashmero valley have had their positions in the gorge of the 
Thelum through the Pinjal range. 

Wie wathior had acter acct wiih any Shells ot high levels in 
the Karéwah deposits of the north-west portion of the valley. On 
the south-east, the lacustrine beds, there sloping inwards bie the Pir. 
Pinjal at angles of 20° and upwards (though from what cause is 
uncertain), contain many species of Land- and Freshwater-shells t, 

with Plants and minute Fish-scales, Measured in the 
usnal way, at right angles to the dip, some of these lncustrine beds 
would have, by estimation, a thiel of 1400 feet: the author 
measured a vertical Siok of ees through the whole of 


-. Davidson, Mr. Ei find Mr. Woodward, are now published in 
nly, waiting the are rl ft ie a 
Quart. Journ. 
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stratified detritus which have been cut through, 

The cali a nerticne ater caleps io eat eae 
lations are seen, especially the Upper Indus and its great tributaries, 
and the yalloy of Skardo, 4 

‘The valley of Skardo is a broad irregular area, where the § 
River meets the Indus ; the Rock of Skardo rises in the eentre of 
Plain to a height of 800 fect. Against the slopes of the mountains 
‘which surround this area there are thick horizontal accumulations of 
sand, angular detritus, conglomerate, and vast 





valley ; and as the level of the water must then have stood fa 
the Rock of Skardo, it must have been nearly 1000 fect 
present. About cight miles lower down, as at Kuardo, the 


mulations attain a far greater elevation abovo tho river, = el 
‘At a much lower level than these accumulations, and 
a time when the Skardo valley had been much exeayated out, 








again the area of a large lake. ‘The deposits of this 
cut through by the presont drainage-lines of the ba 
limit can be traced on every side at the same 








Kashmere,—grassy swampy surfaces separated 
fet of sediment fall of Shall, Ms 
‘The formation of these lacustrine deposits the author a 
by reference to causes which now act in these regions, and 
is reasonable ground for supposing may have 
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time on a greater scalo than at present. Within the Glacier-region, 
ey ee aa ae 


regions, the fall of great masses of rock, coupled with the form of 
these ‘with steep sides and exceedingly narrow), produce 
Taree had fot bank he wake pape s = 


He illustrates his theory by desoribing the formation of a lake, 
200" pile bated, dop antl lag, caused ‘by. the obeierctian of fed 
discharge of the waters of the Kulgini river through a valloy by means 
of a landslip, which process he had actually seen in progress, 

2. The Siwatik- Series.—In the Jummoo and Bhimbar districts this 
formation presents low rounded hills of sandstone, conglomerates, 
and boulders, with thick loamy partings, the outer range being 
lange composed ofthe coarser materials; thes can be identified as 

wing been derived from the older rocks on the north, including 
fhe ot the Nunsoalitie focnation 

‘The whole of tho sandstono-zone has been much disturbed, and 
presents numerous anticlinal and synclinal ridges and valleys. From 
sections taken at places across this country, combined with observa 
tions made by Captain Melville, R.E., it has been found that the 
anticlinal axis and valley of elevation of the Manoir Lake extend 
from Jusrita on the cast to the Rijouri River on tho west, the 
direction being from north-west to south-east, or parallel with the 
main higher ranges, for a distance of 100 miles. ‘The straightness 
of the ridges of the outer sandstone-formation is very remarkable, 
1s for miles thore is not the least deviation from a right line. 

B. The Nummuitic Series—Thick masses of dark corupact lime 
stone occur on the south of the Pir-Pinjal, on the rocks of which 
rango it seems to lie unconformably. As theso limestones occur here 
af elovations of many thousand fect above the place of the Nummu- 
litic formation in the bottom of the valley of Kashmere, between the 
Waller and Dul Takes, and where their relation to other parts of 
the fossiliferous series is clear, it is not improbable that the rocks of 
the Pir-Pinjal may not be so old (Cambrian) as has been supposed. 
In other parts of this region, on the south-east and east, as also on 
the north, the Nummulitic limestone forms everywhere the upper- 
most portion of the great fossiliforous series, extending into Ladak 
and Little Thibet. 

On the southern slopes of the Pir-Pinjal, a great sandstone-group 
is next met with above the Nummulitic limestone ; in fact, the whole 
breadth of country from the limestones to the plain of the Punjab is 
a sandstonc-formation ; that portion, however, which is near the 
Pinjal must be far older than the outer ranges; tho rocks are hard, 
highly indurated sandstones, with only a few pebbles, and are appa~ 

non-fossiliferous. 

Nearer to tho plains there is a zone of sandstone-ranges of a 
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which form the Kashmere valley on the south, south-east, and east ; 
‘but the way in which the Nummulitic Limestone comes in on part 
of the Pir-Pinjal, without the intermediate Palwozoic and Mesozoic 
series, is very pus 

Onytam Godwiuaausten chen doscritea Sug geographical extension 
of these various deposits, and concludes his paper with a short notice 
of the Granitic rocks of the area over which his notes oxtend. 

‘The paper was illustrated by several sections, wan and maps, 
and also by the fossils referred to in the following notes. 


Norn on the Cannoxtrznovs and Jonassio Bracurorona collected by 

Captain Gonwin-Avsren. By T. Davrnsow, Esq., F.R.S., P.G.5. 

[Abstract] 

1, Carbon Brachiopoda,—The Carboniferous series is stated 
by (pecs Otte Austen to consist of (1) Quartzites, (2) Limestone 
full of fossils, (3) an Argillaccous series, (4) Compact Limestone 
with fewer fossils, capped by a series of beds containing Goniatites. 

‘Mr. Davidson remarks that the impure limestone 2), which ap- 
pears in some parts to be a mass of organic remains, is of a 
grey colour, and bears much resemblance, lithologically and in re 
fossils, to deposits of a similar age in Great Britain. From this rock, 
at Shigar, near Skardo, Captain Godwin-Ansten obtained six or seven 

species of Brachiopods, four mpl, however, being sufficiently perfect 
(padmit of a eaiclsetory determination ; they are as follows ;— 


1. Terebratula Austeniana, sp. noy. | 4. Orthis, sp. 

2. Spirifer, sp. 5 ‘Produtos sevitraionlabu atgriigs 

3. hyochooi pleurodon, var. 6, Chonetes Hardrensis, var. 

wreuxiana, De Kon, 

2. Jurassic Brachiopoda,—Tho Jurassic strata of Kato, in Ladak, 
in the Sura country of Thibet, which are stated by Captain God- 
win Austen to be there largely developed, have yielded two species 
of Brachiopoda, namely, Terebratula Thibetensis and Ihynchonella 
Katoniensis, sp. nov., which were obtained from a yellowish lime- 
stone, considered by Oaptain Godwin-Austen to be of Oxfordian age. 

A compact light-grey limestone in the sume Iocality, also contains 
a Terebratula and a Rhynchonella in abundance; but Mr. Davidson 
hhas not been able to determine the specios to which they belong. 





Nore on the Jwnasstc Fossiss collected by Captain Gonwnx-Avsten, 
By R, Ernenmeos, Esq., F.G.8., F.RS.E. 
[Abstract.] 

Mr, Etheridge notices the most prominent features of those Thibetan 
fossils, comparing them with species from British and Continental 
Jurassic rocks, to which he considers that they bear a remarkable 
resemblance ; and he concludes that the age of the its from. 
which they were obtained appear to be Middle Oolitic, the facies of 
the fauna founa determining it to be betwoen the Cornbrash and the 
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bidens ; and Professor Eschricht, it will be observed, substantially 
agrees with him, inasmuch as he ranges Sot 's Dolphin in Mi- 
eropteron, M. Gervais, in his “ Mémoire sur la Famille des 
Ziphioides,” published in the ‘ Annales des Sciences Naturelles’ for 
1850, brought forward a new series of considerations, tending t9 to 
refer Ziphive to a recent types and aa M. Gervais entertains the 
conviction that no living species of mammal existed during sny Ter- 
tiary epoch, his identification of Cavier's Ziphius cavirostris with the 
ving Mediterranean species of Cetacean stranded at Aresquiers, in 
the Department of Herault, in May 1850, led hin to 2 dapate the 
truly fossil character of Ziphius cavirostris, M. justly 
Sra atention tothe diferenoos over Sehina antes wo he 
‘two other Cuvierian species, and indicates what he conceives to be 
the close analogy of Ziphius longirostris with the recent Delphinus 
densirostrie, which he ranges in a distinct genus, under the name of 


At the same time he establishes tha genus Mesoplodon for Sow- 
erby's Dolphin nd he combines all those genera, namely, Ziphin, 
“Wypervison, into the family of 


But, as M. Gervais agrees with Exchricht in identifying Sowerby’s 
Dolphin with Delphinus micropterus, he was bound to adopt Eschricht's 
name, Micropteron, instead of inventing a new one (Aesoplodon) to 
neces err Typha” d Prenaiman ” 
as a synonym of and . 

Ta thes Annales des Seiences” for 1851, M. Duvernoy made public 
the results of his investigations into Cotacean osteology, in an essay, 
accompanied by excellent figures *. 

Refusing to admit the identity of the Cetacean of Aresquiers with 
Ziphius cavirostris (Cuv.), M, Duvernoy considers it to be a Hyper- 
obdon of a new species, which he terms HH, Gervaisii, 

The absence of the maxillary crest characteristic of Hyperoddon, 
and the difference in dentition between the Cetacean of Aresquiers 
‘and that genus, however, appear to me to be fatal obstacles in the 
way of this step, Feather, ‘M. Duvernoy substitutes for M. Gervais’s 
two genera Dioplodon and Mesoplodon, ono, Mevedionon, which em- 
braces ete species Delphinus Sowerbiensis, D. micropterus (regarded as 
a distinct species), D, densirostris, nd the fool Zip 

But Mesoitiodon, a8 thus composed, is clearly only a synonym of 








Seat baits cit to as many genara; while for that group of 
Cetacea which contains these eer and a new form, 


© © Mémoires sur les Carastires ies des Genres nouveaux ou des 
”* Annales: 
elles,’ sér. iii. tom. xv. 


argument 
lightly any differences which may be 
mals of the Crag and those of the 
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Up to this time only two species of Belemnoziphius have heen de- 
scribed, B. longirosirs ( (Ziphius longirostria, Cuv.) sl B. Beenie 
(Dioplodon Becanii, Gervais and Yan Beneden). In the British 
‘Museum, however, there is a fine collection of rostra belonging to 
Cetaceans of this genus, which haye been named by Professor Owen 
Ziphius angustus, Z, gibbus, Z. doclivus, 2. angulatus, 2 planva, and 
Z. undatus, Though, in the absence of any published descrij 
of these forms, the names have no authority, I should have been 
glad to adopt one of them for the species of which I am about to 
gre ‘an account, had any of the British Museum specimens 

to be specifically identical with it. This, however, is not 
and therefore I propose to confer upon the new specimen the name 
of Belemnoziphius compressus. 

Beremnozivnivs comensssvs, sp. noy, Pl, XTX. figs. A,B, C,D. 

The fossil in question was obtained by George Tomline, Esq., 
MP., from a quarry upon his estate, on the edge of “Blackheath,” 
three miles cast of Ipswich in Suffolk, which has been worked for the 
so-called ‘ Coprolites”’; and which, I am assured by Sir R, I, Mur- 
chison, is situated in the Red Crag. 

‘The specimen is very heavy, and has the characteristic aspect of 
Crng fossils. It would appear to have lain at the bottom of the sea 
for some time before fossilization, as its surface is covered with 
superficial hemispherical pits, apparently Pholas-borings. 

‘The singular density of the bony structure of the snout of the 
ancient Dolphin readily accounts foe the relatively little wear and 
‘tear which 1t has undergone, and for the small success of the animals 
which attempted to tunnel it, 

The specimen is 14-8 inches long, and is broken at both ends. 
Anteriorly it is flattened from side to side, and much deeper than 
‘wide; posteriorly, on the other hand, it is flattened from above 
downwards, and wider than it is deep, Its whole upper face is con 
vex from side to side; but the convexity is but little marked poste- 
riorly, where the face ends, at the junction of the w “ype and 

fddlo thirds of depth of the bone, in a well-defined lateral 
ridge. The section of this part of the rostrum is a sort of triangle, 
with the base turned upwards. The lateral ridges descend as they 

pass forwards, until, about the middle of the length of the specimen, 
They are situated opposite the middle of its depth; Sepsad this 
point the direction of each ridgo is continued by a well-marked 
groove, which already exists as a canal underneath the ridge, and 
open, on the fractured hinder extremity of the specimen. As the 
lateral ridges die away anteriorly, and the rostrum becomes more 
flattened from side to side, its section acquires a vertically elongated 
oval outline, Posteriorly the upper contour is slightly convex, and 
then sweeps, with a slight concavity, to its distal third, which has a 
well-defined upward convexity, 
ly and anteriorly the longitudinal contour is convex; but 
in its posterior third it is sharply concave. The anterior third of 
the inferior surface is smooth, flattened, and triangular, the apex of 
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1. Unless the Cetacean of Aresquiers be identical with Ziphiua 
cavirostris, all the Ziphit of Cuvier belong to Cetacea generically 
distinct from those now living. 

‘2, If the Cetaccan of Aresquiers be identical with Ziphiue cavi- 
rostris, it is not certain that the latter is truly fossil; nor, if it be 
so, have we any knowledge of its stratigraphical position, 

‘3. Of the certainly fossil Ziphii, the stratigraphical position of 
Belemwoziphius longirostris is unknown ; but all the other species of 
that genus and Ohonceiphius planirostris are derived from the En- 
plish or Antwerp Crag, and are not known to occur out of it. 

4. So that at present we are justified in regarding phi 
and Choneziphius us true Crag mammals, 





The new * Ziphiue indica” aqpears to be very closely aid. to 
the Cetacean of Aresquiers, which Professor Van Boneden agrees with 
fying with Cuvier’s Z, cavirastris, In the course 
spocies, Professor Van Boneden refers inciden- 
tally to two other Ziphioid Cetaccans of new generic types—* Ziphi- 
rostre "and * Placocéte”; the former of which had elrendy been men- 
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Somerset, taking, in the course of my examination, upwardsof seventy 
sections. The results of this exploration, so far as relates to the 
Rheetic beds and the White Lias, are embodied in the following paper. 

The suites of fossils collected, and numbered on the spot, have 
‘been examined by my friend Mr. Etheridge, F.G.S., without whose 
able assistance and corrections I should have felt diffident in my own 
determination of the Invertebrata, 

§ Il. Description of the Sections, 

1, West of Watchet,—The sea-shore in the neighbourhood of 
Watchet, in West Somerset, affords perhaps one of the very best 
sections in England of the beds between the Red Marls and the 
zone of Ammonites Bucklandi, In the high cliffs the relations of 
the Gypsiferous and Red and Grey Marls are clearly shown, Sea- 
wards, the Rhwtic beds, and the limestones of the zones of Am~ 
monites planorbis and A. Bucklandi—here forming saddles, or 
with but gentle dip, there vertical and standing up like tombstones 
—afford suites of fossils remarkable for their beauty and their 
numbers. Immediately to the west of Watchet Harbour, the 
Watchet Fault appears, throwing down the Lias to the south, and 
causing the Ammonites planorbis shales, having a dip of 45° N.N.E., 
to abut against the Red Marls, which dip 25° SS.W. Thence 
the fault runs nearly parallel to the coast- disappearing in the 
sea—westward at Blue Anchor, eastward in the Bay of Donni- 
ford. To the north of this, and near low-water mark, is a second, 
running to the first, and throwing down the shales with 
A, planorbis to_the north. Between these two faults lie the 
sections which I am about to describe—the one to the west, the 
other to the east of Watchet. 

Immediately to the south of the Ammonites vis shales, 
on reaching the eastern side of the point that divides the small 
Blue Anchor Bay from that of Watchet, is a series of Red and Grey 
Marls, with a dip of 13° to the north, increasing westwards to 80°. 
‘The lowest of these, at the base of the cliff, is a soft slate-coloured 
marl (A), passing into black at the bottom: 4 feet. Above this are 
some datk-grey and black slaty beds (B), with layers of black shale, 
and highly charged with flesh-coloured gypsum, besides contain- 
ing a lithe of the white fibrous variety : 4 feet. Then occurs a dark 
slate-coloured homogencous marlstone (C), 4 feet thick, with a little 
flesh-coloured gypsum. The latter is deposited in the fissures, and, 
from their obliquity in some places, it gives the appearance of 
“false bedding.” Tt ocenrs also in the trae bedding. Above this 
is a coal-black shale (D), presenting a marked feature in the section, 
and containing gypsum: 10 feet. This is overlain by gypseous groy 
sandy marls (), much indurated: 10 feet. Up to this point I was 
unable to detect: the least fragment of any organism. In the grey, 
ripple-marked, fissile, sandy marlstones, 6 feet in thickness (F), 
immediately above, organic remains were very abundant, The Anne- 
lida are represented by very numerous holes and tracks ; of the Mol~ 
Insea, the Bivalves by Modiola minima, Pecten Valoniensis, Myacites 
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i Fig. 1.—Section west of Watehet. 
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‘one crushed and hollow bone, in fineness “hs Poniligth sae 
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branching casts, probably of Foca 

wood—the Mammalia are represented “by He pot 
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fede ovo reriin by 2 fet of OF a arlstone, without 
fossils. Above this again are 6 feet of y fissile 
marlstone (EH), containing numerous ae Soot Paola trails 
of Annelids, with Pullastra arenicola, Aerodus minimus, oieia eee 
tenuistriatus, and G. Alberti, In this, as in the “fois 

below, the ripple-marks indicate a littoral condition of deposits 


and the surfaces of the beds into which the stone splits are tmi~ 
versed by irregular cracks from exposure (as it seems to me) to 
the heat of the sun, ‘These were in many cases filled up 
organic remains. Upon the water-worn upper surface are 

posed the limestones, sandstones, and shales of the Avicula eontorta 
series, of which the following is a detailed section, 
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Section of Rhetic Beds to the West of Watchets 
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‘The latter of these, representing the fossiliferous beds F and H of 
fig. 1, yielded no fossils, perhaps from my being unable to devote s0 
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poverty of organic remains, in the purity of the limestone, and the 
absence of sandstone. ‘There can be little doubt that they represent 
the White Lias, the relative position of which they occupy, and to 
which they are lithologically allied. 

8. Coast to River Parrett—Along the coast farther to the east 
Sear ea poremmppsmearne oe 
and yields Acrodus minimus, A. acutus, Cardium 

Avicula contorta, From ths int te mth ofthe ate 
aa aaa are Ey siatsenons, thors are roe aa ‘sections 


“Y. OutBors of Wadmore ond. Pen Knowle —On the north-east sly 
of the great triangular Liassie outlier of Wedmore we again meet 
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with the series, of which the deep sunken road, “Sauke Lane,” 
leading from Pamborough to Wodmore, affords an excellent section, 


fe 1, Dation at Snake Lane, i 
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At this point the section is obscured; but at a aeteoct of a fuw 
yards, in a field, the White Lias presents the following section :— 








The slight dip of the beds to the south-west, coupled with the few 
yards intervening between the two sections, proves that there is a 
small gap between them. 
bi orm to the west, between Sand and Wedmore, the Aviculu 
contorta series, which is nearly horizontal, forms a spread; and the 
hard crystalline Wedmore Limestone is dug in the fields for road- 
material and building-purposes. Near Sand, and close to the wind- 
mill, the limestone, 3 fest in thickness, passes below into a greenish 
calcareous shale, full of Avicula contorta. It contains vertebree of 
an undetermined Fish, and remains of Aerodus minimus, A. acutus, 
Tomicus, Saurichthys apicalis, Cardium Rhaticum, and 
‘Avicula eontorta, and rests upon a dark clay, asin Snake Lane. At 
the base of the southern scarp, also, near Mudgely, the beds are 
seen with the usual fossils. 

To the east, near Wells, the summit of the small outlier of Pen 
Knowle is composed of White Lias. In exploring, in 1862, some 
of those equivocal remains of doubtful origm, use, and antiquity, 

which are usually termed “hut-circles,” I exposed a section of the 
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Avicula and a Pecten, 'The three upper beds T consider to belong to 
the ‘base of the zone of Ammonites plonordir wh which, ina quarry at 
short distance from the top of the searp, yields Ostrea liassica und @ 
small species of Avicula, and contrasts with the White Lins in the 
dark colour of its beds, The grey marls and black shales of C, non- 
gypsiferous in this section, are highly charged with both the varieties 
of gypsum a little distance to the north; and s gentleman of 
greater enterprise than prudence, imagining that it occurred in a 
yertical vein, spent £800 in discovering that it runs parallel with 
the bedding underneath his neighbour's land, 

From the Aviewla contorta zone sweeps southward 
Red Hill, as far as Hatch Park. Mr, Charles Moore, in his valuable 
paper on the Rhitic beds of Somerset, has taken away the need of 
my speaking of its occurrence at Beer Crowcombe and North Curry. 
‘To the extreme accuracy of his sections of the White Lias of Stoke, 
St. May, and Long Sutton, I can bear testimony. No. 3 of his 
section® at the lntter place yielded the only Plewrophorus obtained 
from these beds. 

6. Summary of Sections—A comparison of the Rheetic sections, 

given above, with those of Dr, Wrightt and Mr. Charles Moore, 
one that, lithologically, hardly any two agree, Sometimes the 
calcareous clement is wanting, as at North Curry; ut others it is 
greatly developed, as at Watchet, where the thin beds of limestone 
split up the thick bed of marly shale which generally intervenes 
between the “ Pecten-beds” and the “bone-bed.” Sometimes the 
sandstones are absent (Bath Easton) or, as is more usually the case, 
are very well represented. This irregularity seems to me to indicate 
a deposit off-shore in comparati ey seals ol water, affected con- 
siderably by currents. The White + appears to 
have been depoetiad 3h pen’ of ooinicarable Wraghiram Secon vam 
varying thickness, of variable depth, and out of the reach of litoral 
influences. In common with the Lower Lins series it contains no 
arenaceous beds ; as compared with the beds below it, it is remark- 
able for the development of its white, pinkish, and grey limestones, 

The sections taken to the east of Watchet, and at Turn Hill, that 
at Saltford given by Dr. Wright, and those of Mr. Charles Moore, 
prove beyond all doubt the true position of the White Lins—below 
the Saurian zone of the Ammonites planorbis group, and immediately 
above the Avicula contorta series. 


§ IIL. Paleontology. 

In the preceding sections I have paid particular attention to each 
Rhatic bed, to see whether, as on the Continent, well-defined zones 
of life are traceable, The following table, showing the range of 
each species, as far as the A. planorbis zono, is the result of the 
endeavour. ‘It. is by no means an exhaustive list, and represents 
merely the fossils that I have found myself. 


“ Journ. Geol. Soe, vol. xvii. p. 491. 
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Conybeare and Phillips give the thickness of the White Lias at 
Bath Easton as 10 feet, at Paulton as 12 feet. 


§ VI. Summary. . 

‘The four points that I havo striven to make out in this part of 
the paper are, first, the true position of the White Lias immediately 
upon the Avicula contorte series, without the intercalation of any 
Saurian zone, or any other member of the Ammonites planorbis 
group; secondly, its isolation from the Rhwetic formation, both litholo~ 
gieally and palontologically ; thirdly, its palmontological distinctness 
from the Ammonites planorbis zone ; and lastly, the downward exten- 
sion of the Rhwtic formation below the bone-bed. I have confined 
myself strictly to Somerset, to which alone my observations apply. 
Their application to other distriets I leave to the greater leisure of 
peel llw wack tu tes edt of eae 


Parr I. On the Discovery of a new Fosstr Maumar in the Grey 
Manis beneath the Bosn-ep. 
§ 1. Introduction. 

So far back as 1847 the existence of a Rhwtic Mammal, having 
closer affinities with the Marsupials than with any other order, was 
proved by the discovery of Microlestes in the bone-bed of Diegerloch*, 
which yielded also coprolites and Saurians. Eleven years later, in 
1858, Mr. Charles Moore, F.G.8., submitted to Professor Owen 
several small tecth from a Rhactic breccia that filled a fissure in the 
Mountain Limestone, near Frome, in Somersetshire. These were 
determined to belong to the genus Microlestes of Professor Plienin~ 
ger, and to be most closely allied to the Plagiawlax found, by the 
energy of Mr. Beckles, F.G.S., at Purbeck, and described by Dr. 
Falconer, F.RS., in the Journal of the Society. In the year 1861 
T had the good fortune to discover the traces of a Rhietic Mammal 
on the sea-shore to the west of Watchet, in the rocks that underlie 
the bone-bed. 

§ LL Position of the Fossil, 

‘The hard arenacsous marlstones (F of fig. 1 of the preceding 
Part), which yielded the first traces of lifo in the passage from the 
red marls upwards, yielded also the tooth in question, I chiselled 
it out of the ripple-marked surface of a reef which the sea had freed 
from the deposits above, and out of which also were obtained teeth 
of Acrodus minimus and Sargodon Tomicus, scales of Gyrolepie 
Alberti and G. tenuistriatus, a hollow compact Pterodactylian bone, a 
portion of the pen of Beloteuthis or Geoteuthis, a small undetermined 
amphicerlian vertebra, and a few fragments cf wood and of Pecten 
Faloniensis, The fissile many-laminated stone did not admit of my 
separating the layer in which the fossil tooth occurred from the rest 
of the lamin that make up the mass of G. Its exact position was 
2 feet 6 inches below the lower boundary of -H (fig. 1), and 10 feet 
Ginches below the bone-bed, Having been found at a lower horizon, 

* Jnhreshefte Wirtemberg, 1847-48, p. 164. 
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therefore, than the Microlestian teeth of Frome and Diegerloch, it is 
the earliest-known trace of a fossil Mammal in the Sovondary rocks. 
§ IIL. Desoription. 
The crown (see fig. 3), ablong in 


an additional fold. ‘The cervix is very well Of the two 
erecgers Shi Sie ealecice Lad hte ee 
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section: 
Hypsiprymnide (H. Gaimardi, H. Hunteri, Bettongia 
poviticas, ‘&e,] presents seven narrow pliew, a second [H. 
(=H. murinus, Owen), Bettongia rufescens, &e.) four 
respectively on their premolars. In the small number of, 
or perhaps five), and in their width, the fossil 
formor towards the latter of these; it ae from the 
fact shat to ofthe pce are supported by the 
in the recent four-plicated premolars all the plicw se supported 
the stout anterior fang. Figs. 4a and 46* represent the nnwom 
© Nos. 1789-84 of Hunterian Catalogue. 
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and orn lowor premolar of Hypriprynaus Junteri, magnified 
four times, the latter being a little more advanced in wear than 
the fossil. The outer and lower side of its crown presents but 
the faintest traces of the plica, while on the inside they are easily 
recognized. It proves that the absence of plication in the eorre~ 
sponding sido (the lower) of the fossil cannot be admitted us evi- 
dence against its Hypsiprymnoid character, In a word, the nearest 
living representative of the fossil appoars to me to be ypsiprymnus 
Hunteri, Bettougia rufescens, or some other of the Kangarco-rats 
vith four-plcated promolars, All the premolars of Hypeprymnua 
Whioh I have examined are at leeat twie tho aise of tho % 


Figs, 3-5.—Mlustrating the affinities of Hypsiprymnopsis 
Rheticus. 


Fig. 3. Fie. 5. 





* Big. 4a. 
~« Gey 
Fig. 9. Promolar of Hypsipryimnopsis Rheeticus; x 4. 
4h, Hight lower premolar of 2 ‘minor, very much worn; x 4 


= H. murinus of Hunt. Cat. 
40. Unworn left lower premolar of H. minor; 
5. Unworn left lower premolar of H. “shaters (Ow); x2 

Whether or not the tooth belongs to the Rhwtic Microlestes cannot 
be decided, because the tubercular true molars of the latter have 
alone been found. Nor can its relation to Plagiaulac be affirmed, 
as the worn crown reveals nothing of the verticality or the obliquity 
of the folds. But, nevertheless, there is a sufficiently characteristic 
portion of it left to indicate « premolar most closely allied to that 
of the Kangaroo-rats. Until, therefore, additional remains bse 
T have provisionally named it Hypsiprymnopsis Rhuticus—a ni 
that represents its position in the geological scale and its palogieal 
affinities. 

§ V. Range of Marsupials in Time. 

It is a very significant fact, that all the Secondary Mammalia that 
have with any accuracy been determined represent one or other of 
the families of the most lowly organized malian order*. Of 

* The emall jaw of Stereagnathus, from Stonestield, is mui generis different 
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2. On the Growoatean Srrvorunn of the Matvens Hus and 
Durnier, By Hanver B. Hou, M.D., F.G.8, 
[iho publication of this paper is postponed.] 
[Abstract.] 

‘Tre object of this communication was threefold, namely, ( ED dis- 
cuss the structure and origin of the crystalline rocks of the Malvern 
Hills ; (2) to give the results of an examination of the su 
Palssozoie strata; (3) to state the chronological relationship of the 
several events in their geological history, 

The structure of these hills was desoribed in detail, and 
it was concluded that the rocks hitherto treated of as syenite, and 
supposed to form the axis of the range, are in reality of metamorphic 
onigin, consisting of gneiss (both micacoous and hornblende), mica 
schist, hornblende-schist, «e., all invaded by veins of granite and 
trap-rocks, Tt was then shown that the Hollybush Sandstone is the 
equivalent of the Middle Linguls-flags, and that the overlying black 
shales correspond with the Upper Lingula-beds, the whole being 
overlain, as in Wales, by Dictyonema-shales. These rocks, on the 
east of the Herefordshire Beacon, ure altered by trap dykes, which 
‘were shown to be of later date than those traversing the crystalline 
rocks before alluded to, Allusion was next made to the Upper 
Landovery strata which overlie unconformably the Primordial rocks 
just noticed ; after which the several faults in the district were de- 
scribed in detail. 

Dr. Holl concluded with some remarks on the general relations, of 
the rocks of the Malvern Hills with those of the surrounding dis- 
tricts, describing the successive Bhysical ch Shanges supposed to havo 
‘been consequent upon their deposition and their subsequent eleva- 
tions and depressions, 
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T. Currie Gregory, Esq., C.E., 149 West George Street, mo ie 
John Hamilton, Esq., Tyne Court; Edward Langdon, aa . 
(Oxon.), New College, Oxford; and George Paddisen, Fsq., 
or Surrey, wero elected Fellows, 

M, Bosguet of Macstricht; M, Jules Dosnoyors, of Paris; and 
Dr. Charles Martins, of Montpellier, were elected ‘Foreign Corre 
spondents. 

‘The following communications were read :— 

1, Onthe Fossrurrenovs Rocks of Forransuree and their Contents. 

By J. Pownze, Esq., F.G.8, 
[Prare XX] 
As stated in a former paper *, the lower members of the Forfurshire 
Old Red Sandstone consist of gritty beds and pebbly conglomerates 
haying a highly indurated matrix, passing upwards into conglomerates 
* Quart. Journ. Geol. Soc. vol. xvii. p. O54. 
VOL, XX.—PART I, 2e 
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‘The most provalent organisms found in the Forfarshire beds are 
evidently of vegetable (ligold®) oeigi In only one or two in- 
stances have I ever been able to detect in them tho slightest trace 
of structure, and in these rare exceptions the traces are exceed- 
ingly indistinet. Burrows and tacks which may have beon formed 
by Annelids are not unoommon ; but the only aninal-remsing, pro- 
perly so called, belong entirely to the classes Crustacea and Pisces. 

CRUSTACEA, 

Crustacean remains are very widely and very generally distributed 
through those beds which mey be called the Arbroath wvement~ 
eds, and are found in nearly equal abundance in all. spting a 
very few favoured localities, good specimens are only to be got when 
the rocks have been largely quarried. As Mr. H, Woodward has at 
Pron fincas in ban (ta for which ir ao acquirements and 
opportunities so eminently fit him), I shall here merely indicate the 
yarious genera and species which have as yet been found in the For- 
farshire rocks. 


The following four genera have, up to the present time, beon 


found — 
Cancricants, Page, 

‘The only known ies of this curious larva-looking creature is 
the Campicaris Forfarensis, Page; it occurs in Canterland Den in 
Kineardineshire, and Balruddery Den in Forfarshire. 

Preayoorvs, Agassiz, . 

This genus appears to be represented by only one species, 
gotus Anglicus. Fragments of it are, however, much more 
to be met with than of all the other genera which lived in the 
waters in which the Forfarshire rocks were deposited. This crea~ 
ture varied much in size; plates in my collection indicate the 
gigantic length of at least 6 fect, by over 18 inches in breadth, 
while some moderately complete specimens are barely 6 inches long. 
‘Mr, Page’s restoration, in his ‘Advanced Text-Bock? is the best 
published, embodying nearly all that is known with certainty oe] 
this species, Fragments of Preryyotus punctatus have also been 
found, but this spocies I understand belongs to the genus Stylonurus 
rather than Pterygotus. 

Evarrrenvs, Dekay. 

Mr, Walter M'Nicol discovered a solitary seemingly of 
Burypterus pygnerus, Salter ; and the Rev. H. Brewster obtained 
from the deposit at Farnell what appears, from the position of the 
eyes and the narrow telson, to be « new species of this genus. 


Srrnonvevs, Pago, 
even by the Stylomurus Powrici, Page, and by at least 
now species, almost rivalling in size the larger specimens 
Ss ap emi 
these, several fragments in my collection indicate other 
distinet species of Eurypterus and Stylonurus. rye 


Plant, 
the last edition of Hugh 
correctly drawn in the valuable 
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to have no connexion with the egg-packets ; indeed, it appears to 
be on a distinct thin overlying film of stone. It is by no means 
alike, om noted inthe Monograph, that the Parke in eame 
cases had been pedunculated, and in this way attached to the parent 
animal, as specimens are not uncommon showing the eggs 8 

ont on 2 seeming membrane. At the same time it must be allowed 
that Parka decipiens has never yet been found undoubtedly attached 
to any of these animals, although frequently in close proximity on 
the same layer of shale, 


PISCES. 


Adopting th casicaion of Professor Huxley in bis Tntrodutory 
Essay to the Tenth Decade of Plates of Organic Remains, 

in the Memoirs of the Geological Survey, all the Fish-remains ee 
ficiontly ontire for identification found in tho sandstones and shales 
of Forfarshire belong to the two families Acayruopiya: and Cxrua~ 
TASPIDE, 


Family ACANTHODIDA, 


Our Forfarshire rocks have now yielded five genera belonging to 
this family, Acanthodes, Jachnacanthus, Olematins, Parewus, and 
Budhacanthis, With the exception of Acanthodes, which extends 
upwards even into Permian rocks, these genera are all peculiar to 
this formation. 

My Ieimre hours having now for some yoars been in a great 
measure devoted to searching for and studying the peculiarities of 
our Forfarshire fishes, I am necessarily much better acquainted 
with the characteristics of this family, a3 exhibited in the compara- 
tively little-known goncra belonging to theso rocks, than with those 
found in the upper divisions of the Old Red and still more modern 
formations. I shall, therefore, in-the following remarks, confine 
myself to the peculiarities of the family as exhibited in these genera. 
Bosides, the genera belonging to the newer formations are mostly 
well known, and have all been already carefully studied and ably 
wrought out by much moro competent observers. 

In the essay roferred to, Professor Huxley observes, that although 
the family Acanthodide are generally ranked amongst the Ganoids, 


appear to me to be of an intermediate nature. 

OF the dorsal spines he remarks that their form and mode of im- 
plantation are similor to thoso of the Elasmobranchs, but. that the 
implanted portion is less different from the rest of the spine than 

that order. Tt is rare to find spines sufficiently preserved to 
show the difference; but the botter the state of preservation, the 
more marked the difference becomes. ‘The exposed portion magi 
to have been strongly coated by a very durable substance resem| 
enamel, which in the implanted portion had been either wanting or 
of a more perishable quality; hence the spines, when found, have 


iy 
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ossified cranial bones, and in the exceptions mentioned the traces of 
ossification are very indistinct, 

‘The branchial apparatus seems in all to have consisted of exposed 
eel in some theso are numerous and well marked, in others ob= 


Oetlgus show ax opeelst ete, 

‘They all appear to have possessed sharp conieal teeth; in Ischna~ 
canthue they are large, long, and curved, 

‘None seem to have possessed oral appendages, 


Acanrnoprs, Agassiz, 

Tho only species yet found in Forfurshire is the Acanthodes Mit 
chai, described by Sir Philip Egerton in the Tenth Decade of 
“Organic Remains.’ All the specimens from which this species was 
desaribed and figured wore from Farnell; some of them had the 
scales not at all well preserved ; and, the external layer having been 
destroyed, they present under the microscope somewhat of a granular 
appearance ; the artist has thus figured them. Specimens from other 
localities, with the sealos beautifully preserved, have since been 
obtained, which show that both the outer and inner surfaces wore 
eeenas smooth, exhibiting not the slightest vestige of sculpturing 


ot a by far the most abundant of all the Fishes found in For- 
farshire, It seems to have swam in considerable swarms or shoals, 
numbers gathering together wherever food was to be fois On 
one small slab, less than 8 inches square, in my possession, covered 
with scales and other remains of the larger Euthucanthus, in 
of two dozen may be counted, attracted evidently by the LNG 
only to be silted up and entombed with the Huthacanthus 
they feasted. 

Tsouwacanraus, Powrie. 

Body slender, fusiform; head long, rather depressed; mouth very 
lnrge, opening ’slightly under; teeth long, conical, curved back- 
wards; intermediate tecth sharply pointed, small, conical; fins 
membranous, cach preceded by a long, slender, slightly rely 
grooved spine; two dorsals, two pectorals, two ventrals, one anal, 
Anterior dorsal spine about halfway between the pectorals and ven— 
trals; posterior dorsal longest, slightly behind the anal; pectoral long, 
articulating with tho pectoral bones. Ventrals small, halfway betwoon 
the pectorals and the anal; anal smaller than, and in advance of, the 
posterior dorsal. Scales smooth, rhomboidal, very small. Tail elon 
gated, heterocercal. 


IsomyAcanravs cractiis, Powrie, 


Tetinocephalus granulatus, Page. 
Diplaceatnas jeoctin 


m describes this jes (Tenth Decade of ‘Or~ 
eaten ee atl 
Hens ipa Ho states that the “position and 
other pecaliarities of the spines may hereafter prove of generic 


‘and more in k 
Fishes. 


f 


however, 
Acan’ 


Ischnacanthus as more 
nomenclature of the 
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sals, two pectorals, two ventrals, and one anal; two rows of sub- 
sidiary or dermal spines between the pectorals and ventrals ; anterior 
dorsal halfway between the pectorals and ventrals ; scales rather small, 
rhomboidal ; exterior surface smooth ; inner earved, tuberculated, or 
tuberculated and carved. : 


Crncarres mencur.arus,Agassiz, 

Head very short and broad; anterior dorsal short, very stout; 
anterior edge curved; posterior edge (nearly it, all the 
are iodelaie Aeoralsinde od Bat four Shy dermal = 
between the pectorals and ventrals ; inner surface of scales tubercu- 
lated and sculptured, 

This genus and species was 9 named by Agassiz from a Balrud- 
dery spine (anterior dorsal), now in the collection at Rossie Priory. 
Spines and other fragments of this Fish are hy no means rare in the 

Forfarshire Fish-bed ; but good snd nearly entire specimens are very 
source indeed, while none have yet been found sufficiently complete 
to elucidate many of the peculiarities of this genus, 

Such specimens as I have procured show a length varying from 
five to eight inches. ‘The head short, stout, rounded anteriorly, and 
somewhat depressed. ‘The position of the eye-orbits is obscure; the 
mouth is situated entirely hare the head; the teeth are small, co- 
nical, and sharp; the-body appears to have been fusiform, and to have 
inereased slightly in thickness from the head backwards to the in- 
sertion of the anterior dorsal spine, its depth here being about one~ 
fifth the entire length, thenco rapidly to have tapered to the com- 
mencement of the tail, which is eminently heterocercal and elongated, 
having the caudal fin placed entirely below: this organ, indeed, 
appears to have occupied not much less than one-fourth of the entire 
length, ‘The spines, as described in the Decade, are stout and short, 
striated longitudinally with bold rounded ridges, all more or less 
crenulated. Dividing the Fish longitudinally into five equal parts, 
the head occupies fully the first fifth: the second fifth terminates 
nearly in the centre of the broad base of the anterior dorsal spine, 
which is also placed about midway between the pectorals and ventrals; 
it is short, very stout, and much inclined backwards ; the anterior edge 
is much curved, the posterior departing but little from a straight lines 
the grooves and crenste ridges, which are converging, run into one 
another as they approach its apex. ‘The pre dorsal spine rises 
from the commencement of the fourth it is much more 
slender and is longer than the anterior ; its anterior margin is perfectly 
straight, its posterior bulging slightly towards its point of insertion ; 
it is sharply pointed, and, ax in the anterior dorsal, the cronato 

and rn into one another as they near the apex, 

‘The an spine ‘ine much resembles the posterior both in size and 
markings, but is slightly curved, and does not bulge out towards its 
; it is situated rather behind the anterior dorsal. The yentrals, 
short, stout, and curyed, with erenate ridges, are situated not much 
inadvance of the anal. The pectorals are much the longest spines of 
this species, being nearly equal in thickness to the anterior dorsal, 
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i been membranous, covered with purallel rows 
minute scales. The scales are proportionally larger than in most: 


§ 
& 
F 


tion of a fow rows along the dorsal ridge, which run 

are arranged in oblique rows across the 7, and decrease 

from the shoulder towards the tail. Their outer surface is smooth 
and shining, and but little raised in the centre: the 


arranged along the ; each tubercle is distinotly striated, 
radiating towards 
the posterior angle. ‘The head in all my specimens is imperfectly 


preserved, but appears to be covered by thick, closely set, seemingly 
Uiagoeal calor otey per teen ee in 


Head broad, short, rounded, depressed; spines with smooth 
crennte ridges ; anterior dorsal stout, straight, ridges crenate ; pec- 
torals slender, curved, toothed posteriorly, ridges crenate, At least 


8 


eee slat bois hy A aata al Richwald as having the ridges 
ery clnsly shown by a specimen in Mr, ‘Mitchel collection, 


# ‘Vieux Gris Ronge} pl. xxxiil 
$ *Latho Rowion phy. age 
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been found in a suificiently complete state for identification ; only 
four specimens have been obtained, and these are all more or less 


imporfect. 

Tn size it holds an intermediate place between Olimatius reticu- 
Iatus und O. soutiger, averaging from three to five inches in length. 
‘Its general form resembled that of C. retieulatus; the number and 
peeiton of the roo spine are the sume in bothy the mb of der- 

spines between the pectorals and ventrals scems greater than in 


re reloulaivs, there being at least five pairs, six or seven. 
Sesh tere een gerry trie with inter 
mediate crenate ridges. ‘The pectoral and anterior dorsal spines 


depart much from the form of these in 0. retiowlatua: the 
Sabana ar Songer, tee. aniajrard  eaheneana Oe 
eaten sets: aro wi « row alent ee espe i 
ards; the anterior dorsal is quite straight, moderatel 
nearly of the same size ts the posterior dere, which ingulbe ieleht 
and proportionally longer than in C. reticulatus; it ia situated rather 
in advance of the anal. ‘The anal is also quite straight, and sone- 
seed atddine's vine thin Gia eparter gore ‘The ventrals are placed 
far back, being but little in advance of the anal; they are of medium 
sizo, and curved. The scales are somewhat similar to those of 0. 
reticulatus, but the sculpturing on the inner surface seems different. 
‘Tho eye-orbits aro situated well back and rather high in the head. 
‘The branchial arches are exposed and rather under the head. 


Cuncxrins sourionx, Rgerton. 





on their outer surface ; the inner is marked by two or three distinct 
stri diverging from the anterior angle, The fins are membranous, 
and covered by very minuto scales arranged in parallel rows. It is 
right to notice that one of my specimens seems to indicate four pairs 
eflGaporal nj ; bok haa'Se suaistign 


Pannxvs, Agassiz, 
sa aay thar doops apering posteriorly, sompresed ately + head 


medium size, somewhat ovate, com 


* See Tenth Decade of ' Fossil Remains,’ where this species is = 
and doseribed very fully by Sir P. ‘Fumall specimens. 
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the supra-oecipital process ; — of intermediate dermal 

spines between the ventrals and = 

Paxexvs ryourves, Agassiz, 


Head medium size, compressed ; body short, ipressed, 

Bitar ae, eatecior’ decal eet is parses gor 
yrotist ake iain a ee oo; ee 

int iain emul spines sales cia epPaa 

interior surface 


it rapidly tapers to the tail, which is heterocereal, large, and : 
broad, the outline both above and below curved outwardly; its 
is not much less than one-fourth of that of the entire Fish. The 
consist of two dorsals, two pectorals, two ventrals, and one anal, 
Four pairs of dermal spines are situated between the and 
ventrals. ‘The spines are all striated longitiaiontig ‘have crenate, 
ridges. The anterior dorsal is very long and stout, its length being 
nearly one-half of that of the enti Paks it is toothed 
and, us described by Agussiz, the teeth are rather distant, stout, 
sharp, and point upwards, “ arquéesen haut.” It is situated imme 
diately behind the head, and opposite to the pectorals, and is per- 
fectly straight. ‘The postarior dorsal is situated about ‘between 
the anterior dorsal and the commencement of the fin, and 
is quite seni toty and about trea taf tho length of the ante- 
tior, The pectorals are attached to the coracoids, or pectoral bones; 
they are large end auch bent, resembling sn Siem hes St aa 
veticulatus, The yentrals, of medium size, stout, and curved back= 
wards, are placed not much, if at all, in advance of the | 
dorsal. "Tho anal is comparatively small, somewhat curved, and nob 
much behind the ventrals. In none of my are the inter- 
mediate spines Nalloromeret they seem to have been 
and rather curved. The fins are membranous, and 
small scales arranged in wavy lines; the fin immediately’ 
enormous anterior doreal spine is small, while that 
small posterior dorsal is vory large, extending above and 
spine. The scales are rather large, and, those of 
oe, y are arranged in irregular wavy Lines both on the body-and 
* ‘Vieux Give Rouge,’ pl, xxsiii, fig. 27. ae 
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fins; their onter surface is not preserved in any of my Fishes, but a 
specimen to Mr. Mitchell clearly shows that this surface, 
like that of all the other genera, is smooth and slightly raised in the 
centre; the inner surface is undoubtedly sculptured, but too indis 
tinctly to admit of correct description. The head is protected by 
ery Inrge strong scles; the seales covering the head of this genns 
and also of Climative soom rather to have been. bom Blates than 
truo scales ; they are somewhat hexogonal in shape, and appear to 

ia partake good deal of the character of the dermal scutes ioe cf tania 


Evurmacaxrues, Powrie. 
Head small, rathor compressed, ovate; body rather elongated, 
slightly compressed laterally ; branchial arches numerous, exposed ; 
tail heterocereal ; fins membranous, preceded by conical spines ; two 
dorsals, two peetorals, two ventrals, one anal ; several pairs of inter- 
mediate dermal spines ; spines straight, ridged longi yj scales 
minute. 





Evmrscaxruvs McNtoor, Powrie, 

Posterior dorsal spine rather longer than the «nterior, both having 
smooth, bold, rounded, longitudinal ridges, vory large at the anterior 
margin, small at the posterior; dorsal fins very largo; scales very 
small, smooth externally, inner surface having four or five strise ex- 
tending from the anterior margin. 

This elegantly formed Fish existed in great mumbers in these 
olden waters, “Its remains, consisting generally of detached spines 
and masses of scales, are frequently to be met with, Good speci 
mens are, however, very scarce, only one complete specimen having 
as yet been found. It had attained a considerable size; the speci 
men referred to is seven inches in length; fragments, however, in~ 
dicate a length of at least eighteen inches. 

‘The head has not been found well preserved; it is small, elliptical, 
end comy laterally, and appears to have been covered partly 
with gcales similar to but smaller than those of the body, and partly 
with hexagonal scales or plates, The eye-orbit is obscure, but appears 
to have been moderately large, and placed rather back. ‘The branchial 
apparatus consists of many exposed arches, extending backwards and 
downwards from the oye-arbit ‘The body, slightly compressed Iato- 
rally, gradually inoreases in, depth to the insertion of the anterior 

dorsal spine ; here the depth is about equal to two-ninths of the 

entire length ; from this point it gradually tapers backwards to the 

commencement of the tail, which is heterocereal, exceedingly 

graceful in form, and occupies not much less than one-fourth of the 
® ‘Vieux Grds Rouge,” pl. xxxiii. fig. 26. 





: HERE 
i deaneata 


a. 





1864.] POWKIE—PORPARSHIRE FOSSILS. 427 


intermediate dermal spines, their ridges in some seeming to be 
smooth, in others crenate, and some appearing to have more than 


Fragments belonging to other distinct species, if not genera, of 
Acanthodian Fishes occasionally turn up, but as yet theso are all 
very imperfect, 

Family CEPHALASPID 2, 
Of this family the genus is very widely and rather 
abundantly distributed through all the fossiliferous strata yet exa- 
etree 


one spocies of Cephalaspis—C. Lyelli. Only ono species of Pte 
raspis also has as seb bees Sound, whith, X- pesposs to. oumea Zp 


same bed in which I discovered is, Lat the same time found 
@ fine head of Cephaluspis Lyelli. Rey. Hugh Mitchell had, 
considerably prior to this date, procured specimens of this same 
species also from Perthshire; to him, therefore, belongs the merit 


stones ; and as it appears to me to be undoubtedly specifically dis- 
tinct from any known Pteraspis, I propose adding the name of its 
original discoverer as.a specific aflix. 

‘The intermediate position in the Old Red Sandstone series as- 
signed by the late Hugh Miller to the Forfarshire and other sand- 
stones containing remains of Cephalaspis, Pterygotus Anglicus, &e,y 
was, until yery recently, the classification adopted by our leading 

geologists; it is that given by Sir Charles Lyell in the inst edition of 
his admirable ‘ Manual of Geology’ (5th edit., 1855). Dr. Slimon’s 
discovery in the Upper Silurian shales of Lanarkshire of Crust 
remains very similar to those of Forfarshire led Mr. Page to adopt 
the true view of the position of these formations, namely, that they 
form the lowest members of the Old Red Eendstone neriag,: Xe aha 


all 


K. I. Murchison in * Siluria’ (see 2nd edit. pp. 275-055), The only 
point in which my observations lead me to differ from the descriptions 
there 60 fully and clearly given is that, instead of the Forfarshire beds 


‘the newer rocks; buat of ‘ome as gael aie oe a 
marked as to prove that, with the exception of Acanthodes, all the 

organic remains yet found in these rocks belong to distinct genera. 
Acanthoies, 08 already noticed, ban has a very wile Ses ea 


npwards into rooks of the Permian 

between A. Mitchelli of Forfarshire hoa See 
have been 0 clearly pointed ony eee 

only here refer to his deseripti 

Forfarshire are found, id gas to be 
Been Trinh of tas Hem of these 
Crustacea yet been discovered. There i he is thus a waded 
between the Forfurshire, which may be looked re 

lower, and the Caithness-shire or typical middle 

Red Sandstone, making the triple division, in the bpm 
events, Sent convenient, as being the most marked division of 


Each of these divisions, the 1 
divided; but this is anticipating. 

T have little doubt that the overlying 
and conglomerates of Whiteness, near Arbroath, 
Lyell’s section (seo * Manual,’ Sth edit. p. 48), 
division of the Old Red Sandstone, of which the 
and Elgin and Dura Den yellow, sandstones 


Een 
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typical. As little doubt seems to me to exist that at one time this 
formation was here largely developed, and extended onwards along 
the seacoast: continuously, and along the banks of the Tay to where 
these Upper Red Sandstones are found in the Carso of ie, at 
Clashbennio, containing characteristic remains; and that the latter 
have since been removed by denuding agencies. In no case have I 
detected this unconformable formation in situ, except in the localities 
pointed out by Sir Charles ; nor docs it, to exist in any of the 
inland districts of Forfarshire or P : along tho coast, and 
especially immediately to the east of Braughty Ferry, large detached 
boulders, evidently fragments of this upper formation, are, however, 
abundantly strewed. 

The middle or Caithness-shire division has never been found in 
Forfarshire, nor does it seem ever to have existed in the latter 
county. Had it ever existed there, and in superposition to the lower 
rocks, a period of such immensely extended duration would be 
roquired for their removal by denudation, before the deposition of the 
overlying unconformable rocks, as appears to me to be inconsistent 
with the similarity in character of the Fishes of the middle and 
upper divisions, 


EXPLANATION OF PLATE XX. 





2. On the Rupruenovs Rocks and the Foorrnixt-nzanixe Spits 
the Noxrm-uast of Scortaxn. By Professor R. 


‘BS, F.G.8, 
Contests, 


Puppeeee 


§1. Introduction, : 


Srm Ropenscx I. Muncntsoy, in his memoir on the Sandstones 
*, has referred to the several geologists whose labours have 
to place these deposits among the Old Red Sandstone series, 
hhe has also described the nature and the arrangement of th 
strata occurring in the district around Elgin, Since that memoir 
‘was published, the discovery of the Crocodilian nature of the Seago 
‘nolepis found in the sandstones north of Elgin has induced palwon- 
tologists, and some geologists, to doubt the Palwozoic age of the 

* Quart, Journ. Geol. Soe. vol. xv. p. 421. 
You. Xx,—Pant I. Qu 





Fig. 1.—Seetion from Birnie to ausie (10 miles). 


7. Roptiliferous sandstones. 
8, Limestone (cornstone). 
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6. Pebblo-beds. 


2 Red conglomerates and xandat. 
Sent Crug Beda oc 


Birnie. 
4 
1. Gueiss, 


formably by a limestone 
(cornstone), which is now 
worked at Bilboa Hall, ubout 
half a mile north-east of the 


abandoned quarry, and ulso 
at Ashgrove: and the same 
limestone occurs eastwards 
at Linkswood, in the cutting 
of the Elgin and Rothes Rail- 
way, resting upon a sand- 
stone like that in the wood 
just referred to, From Links- 
‘wood, as I learn from the Rev. 
Dr. Gordon, the limestone 
still continnes eastwards to 
the sea, near the Boar’s Head. 
This band of limestone dips 
N.N.W. at 10°, and extends 
under the town of Elgin, 
where Dr. Gordon informs 


diately north-east. of Elgin, 
One 





§ 3, Section on the Findhorn, 


jhie rocks to the higher are now worked 
at Cothall ¢. 
Tn a matter whore the ago of certain strata 
‘ior to sandstones yielding Holoptychiue is 
ile only ncotasnry to indicate a well-eaarbed hesteen ite een 


Fig. 2.—Section on the River Findhorn (2 miles). 
Ramplet. 6 Cothal. stg of Findhorn, 


ay 






«, Till. 
4. Limestone (comnstone), 
cc. Reptiliferous sandstone. 
South of Cothall, for about a quarter of a mile, a continuous 
section is exposed cither on one or the other side of the river 
Findhorn, the Ramplet Cliff affording a fine exhibition of some of 
the strata which underlie the Cothall limestone. The dipis 

at 10°, being identical with that of the rocks south of and 
here we have an horizon parallel with a well-known ‘in the: 
section from the Metamorphic rocks northwards to Elgin (see fig. 
Tn the continuous section south of the Cothall 

lowest beds consist of yellow sandstones, yielding the same form of 
Holoptychius as that ‘obtained from the Pluscarden and Bishops 
* Quart. Journ. Geol. Soe, vol. vii, p, 289. + Did. yp. 422, 428. 
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‘Mill quarries, To these succeed red sandstones, with pebble-beds 
and conglomerates, upon which are seen white sandstones with 
cceasional pebbles in them, becoming cherty in their upper layers 
and passing conformably under the limestones of |. This 
sequence of strata agrees perfectly with that already referred to 
as oceurring south of Elgin, and the Cotholl limestone is identical 
in its nature and position with the band which is worked at Bilbo 
Hall and elsewhere south of Elgin, Between the western limits of 
these two limestones there has been an immense amount of denuda~ 
tion ; but they are on the same lino of strike, and are patches of a 
great band of limestone which once hada very great development west 
of Elgin, Like the limestone south of Elgin, which extends under 
the town, the Cothall limestone has no solid strata suceceding it, 

A short distance below Cothall, on the west sido of the mn, 
a fault is well seon, bringing the limestones against the lower beds 
of the section. Abutting against the limestones, on their north 
side, are scen yellowish sandstones containing white quarts pebbles, 
and greatly false-bodded; and aboye them are red sandstones, 
Here the strata are thrown down on their south sido by the fault; 
the sandstone-beds below the limestones occurring on the north side, 
From this point for some distance down the Findhorn no rocks aro 
exposed ; but at the Bridge of the Findhorn the fine white cherty 
sandstones immediately underlying the limestones (cornstones) 
become visible, also dipping N.N.W. at 10°, and capped to a slight 
extent with limestone (cornstone). Evidence of this very distinct 
fault can be traced E.N.E. It runs along the base of Alves and 
the Quarry Wood hills, and, stretching onwards to the sea near the 
Boar’s Head, throws the limestones (cornstones) down to the south, 
and exhibits on its north side the strata below them. 


§ 4. Section north of Elgin. 

Respecting the deposits on the north side of this fault, we have 
first grey sandstones with pebble-heds, well exposed at Alves, both 
in the railway-cutting and immediately to the north, on Carden 
Moor; theyhave yielded to the labours of Mr,Webster, the station, 
master at Alves, abundant remains of Holoptychius and tho so-called 
Bothriolepis. The strata and tho fossils here are identical, both in 
nature and position, with those of Shoggle Burn, which overlie the 
conglomerates, and'they are the representatives of the Scat Cmg 
series, Eastwards from Alves they aro succeeded by higher strata, 
At Newton grey beds with red layers and pebble bands occur, and 
here Holoptychius is the most common fossil, Upon these latter 
the yellow sandstones af the Quarry Wood range are superimposed, 
affording also remains of Holoptychiue; and, es just mentioned, both 
in lithology and fossils these Quarry Wood sandstones are identical 
with those at the south-cast base of Pluscarden Hill. Here there~ 
fore we find ourselves on the same horizon as the yellow sandstones 
before referréd to as forming the base of the section immediately 
south of Cothall. 

About a mile and half west of Bishops Mill quarries, and on the 


of 
with Salk tone ot wher 
identical with those of the Millstone Q 


und Bothriolepis, to the Spynie limestone, 
very slightly developed here, having, 
which Spynie Castle is built, entirely di 
denudation. 

‘The sequence of the strata north of 
Hill to Spynie Loch, exhibits a 


ring 
tho position of the strata, the 
those of Cathal. The ee ea 
icty of fossils than those of the Fin 
more extensive quarrying in the 











si 
i 


Tt sighty on 
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‘Throughout the whole of the strata just 
ga Miele etn SOS by eae 
with pebble-beds, 

thriolepis, to the Spynie limestone. 


having, 


ring that both these sections are identical in. 
the position of the strato, th 2 
those of Cothall. ‘The beds north of Elgin 
varioty of fossils than those of the Findhorn 
of the more extensive quarrying in the former 
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with the exception of the limestones, the rocks are almost untouched, 
The highest bed of the series north of Elgin, like those south of this 
place, and also those of Cothall, have no solid rock above them, 

From Spynie Loch, in a W.S.W. direction, no of rock 
ocour, the district being flat; but through it runs a fault, separating 
the sandstones and limestones (cornstones) of Spynie from those of 
Lossiemouth, and parallel to that on the south side of the Quarry 
‘Wood range uboye referred to. 

‘As seen in the neighbourhood of Lossiemouth, on the south side 
of the ridge, the strata (the lowest here exposed) consist of thin- 
bedded sandstones with interstratified red shales, To these suoceed 
deposits having a great affinity to those which at Spynie quarry 
underlie the reptiliferous sandstones, and immediately upon these 
distinctly bedded sandstones is the zone in which the St 
Robertsoni occurs, and upon which there is usually a thin layer of 
greenish-white clay separating it from the _ superior white cherty 
sandstones. Immediately -above this clay is found a mass of an 
arenaceous nature, which is doth in its aspect and comy 
sition, The stratification pe epee ase ia very bupeefoody 

developed, and it is almost devoid of all traces of lamination. In 
its mineral nature it consists of a uniform series of cherty sand- 
stones, intersected by well-developed W.N.W. joints, which give to 
il, when seen from a distance, somewhat the aspect of columnar 
trap; it forms the valuable building-stone of the district, and, like 
all compact sandstones devoid of lamination, in is known 
to the workmen as “liver-rock.” In it concretions of ironstone 
oecur ; and although the rocks hore attain about a hundred foet in 
thickness, fossils aro extremely rare in them, being confined almost 
exclusively to the Stagonolepis-zone, beneath which the sandstones 
are not worked, the lower rocks being valueless. 

Besides Stagonolepis Robertsoni, which is far from uncommon in 
the zone below the ¢ sandstones, Hyperodapsden Gordoni, Hux- 


Cummingstone 
been found. Above the cherty sandstones the hard, thick-bedded 
cherty and eavernous corstones”” (limestones) alluded to by Sir 
turchison (op. cit, p. 428) occur, At Lossiemouth the same dip 
(N.N.W.), at the same angle as in the country to the south, is seen ; 
here too the limestones (cornstones) have no solid rock above them. 


§5. Section on the Strike from Burghead to Lossiemouth. 

On the shore weet of Loeiomouth, at Stoatfeld, the limestones 
(cornstones) are seen abutting against a mass of red sandstone. This 
arrangement is the result of another fault which has a course nearly 
north and sonth. Close to this fault, and on the west side of it, the 
red sandstones are greatly disturbed; but they soon assume their 
normal dip, and are seen on the common between Stoatfield and 
the Greens of Dranie in this position. Still further westwards, 
from near the Lighthonse at Coosea almost to Burghead, the Lossie- 
mouth sandstones occur, and are oxtensively worked at Hopetown, 

On the coast they form an anticlinal dipping towards the land in 
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‘LH 
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so far 


is were first obtained. 
and a half B.N.E, of Findrassie 


‘Throughout the whole of the strata just d 
the fault before all ti 


‘The sequence of the strata north of Elgin, thi 
Hill to Spynic Loch, exhibits a very great 
Findhorn section, from the yellow sandstone 
chius to the Cothall limestones ; and there is 
ring thet both these seetions are identical in 
tho position of the strata, the Spynie limestones « 
those of Cothall, The beds north of Elgin 
variety of fossils than those of the Findhorn ; 
of the more extensive quarrying in the former: 
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with the exception of the limestones, the rocks are almost untouched. 
The highest bed of the series north of Elgin, like those south of this 
place, and also those of Cothall, have no solid rock above them, 

From Spynie Loch, in w W.8.W. direction, no exposures of rock 
ocur, the district being fat; bu: throngh fe rune a fault, separating 
the sandstones and limestones (cornstones) of from those of 
Lossiemouth, and parallel to that on the south side of the Quarry 
Wood range above referred to. 

As seen in the neighbourhood of Lossiemouth, on the south side 
of the ridge, the strata (the lowest here exposed) consist of thin 
bedded sandstones with interstratified red shales. To these succoed 
deposits having a great affinity to those which at Spynie quarry 
underlie the reptiliferous sandstones, and immediately upon these 
distinetly bedded sandstones is the zone in which the St is 
Hoberteoni ocours, and upon which there is usually « thin layer of 
greenish-white clay separating it from the superior white cherty 
sandstones. Immediately -above this clay is found a mass of an 
arenaceous nature, which is peculiar both in its aspect and compo- 
sition, ‘The stratification in this arenaccous mass is very imperfectly 
developed, and it is almost devoid of all traces of lamination, In 
its mineral nature it consists of a uniform series of cherty sand- 
stones, intersected by well-developed W.N.W. joints, which give to 
it, when secn from a distance, somewhat thé aspect of columnar 
trap; it forms the valunble building-stone of the district, and, like 
all compact sandstones devoid of lamination, in Scotland is known 
to the workmen as ‘liver-rock.” In it concretions of ironstone 
ooeur ; and although the rocks hore attain about a hundred feet in 
thickness, fossils aro extremely rare in them, being confined almost 
exclusively to the Stagonolepis-zone, beneath which the sandstones 
are not worked, the lower rocks being valueless, 

Besides Stagonolepis Roberteoné, which is far from uncommon in 
the zone below the cherty sandstones, Hyperodapedon Gordon’, Hux- 
ley, and footprints resembling those from Cummingstone have also 
been found, Above the cherty sandstones the hard, thick-bedded 

and cavernous cornstones” (limestones) alluded to by Sir 
R, I, Murchison (op. cit. p. 428) occur, At Lossiemouth the samo dip 
(S.NW.), af the same angle as in the country to the south, is seen ; 
here too the limestones (cornstones) have no solid rock above them, 


§5. Section on the Strike from Burghead to Lossiemouth, 

On the shore west of Lossiemouth, at Stoatficld, the limestones 
(comnstones) are seen abutting against a mass of red sandstone, This 
arrangement is the result of another fault which has a course nearly 
north and south. Close to this fault, and on the west side of it, the 
red sandstones are groatly disturbed; but they soon assume their 
normal dip, and are seen on the common between Stoatficld and 
the Greens of Dranie in this position. Still further westwards, 
from near the Lighthouse at Coosea almost to Burghead, the Lossie- 
mouth sandstones ocour, and aro extensively worked at Hopetown. 

On the coast they form an anticlinal dipping towards the land in 


Hill to Spynie Loch, exhibits a very 
Findhorn section, from the yellow sandstone wi 
chivs to the Cothalll limestones ; and there is 
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with the exception of the limestones, the rocks are almost untouched. 
The highest bed of the series north of Elgin, like those south of this 
place, and also those of Cothall, have no solid rock above them, 

From Spynie Loch, in a W.S.W. direction, no exposures of rock 
occur, the district being flat; but through it runs a fault, separating 
the sandstones and limestones (cornstones) of Spynie from those of 
Lossiemouth, and parallel to that on the south side of the Quarry 
Wood range above referred to, 

As seen in the neighbourhood of Lossiemouth, on the south side 
of the ridge, the strata (the lowest here exposed) consist of thin- 
bedded sandstones with interstratified red shales, To these succeed 
deposits having a great affinity to those which at Spynie quarry 
underlie the reptiliferous sandstones, and immediately upon these 
distinctly bedded sandstones is the zone in which the 
Robertsoni oocurs, and upon which there is usually a thin layer of 
greenish-white clay separating it from the superior white cherty 
sandstones. Immediately above this clay is found a mass of an 
arenaceons nature, which is peculiar both in its aspect and compo- 
sition. ‘The stratification in this arenaceous mass is vory imperfectly 
developed, and it is almost devoid of all traces of lamination, In 
its mineral nature it consists of a uniform series of cherty sand- 
stones, intersected by well-developed W.N.W. joints, which h ire to 
it, when seen from’a distance, somewhat the aspect of columnar 
trap; it forms the valuable building-stone of the district, and, like 
all compact sandstones devoid of lamination, in Scotland is known 
to the workmen as “liver-rock.” In it concretions of ironstone 
oceur ; and although the rocks here attain about @ hundred feet in 
thickness, fossils are extremely rare in them, being confined almost 
exclusively to the Stagonolepis-zone, beneath which the sandstones 
are not worked, the lower rocks being valueless. 

ides Stayonolepis Robertsoni, mitch EEE uncommon in 


been found. Above the cherty sandstones the al thick-bedded 
cherty and cavernous cornstones” (limestones) alluded to by Sir 
R, L. Murchison (op, cit, p. 428) occur, At Lossiemouth the same dip 
(.N.W.), at the same angle as in the country to the south, is seen ; 
here too the limestones (cornstones) have no solid rock above them. 


§ 5. Section on the Strike from Burghead to Lossiemouth, 

On the shore west of Lossiomouth, at Stoatficld, the limestones 
(cornstones) are seen abutting against a mass of red sandstone. This 
arrangement is the result of another fault which has a course nearly 
Sera melo Clone fats faa, and om the west ole off the 
red sandstones are greatly disturbed; but they soon assume their 
normal dip, and are seen on the common between Stoatficld and 
the Greens of Dranie in this position. Still further westwards, 
from near the Lighthouse at Coosea almost. to Burghead, the Lossic- 
mouth sandstones occur, and are extensively worked at H 

On the coast they form an anticlinal dipping towards the land in 


a 
but slightly on the rise of them, we have another ‘on 
tho northern slope of the Quarry Wood ot “ial the 
Millstone Quarry, affords white sandstones with r 
lower beds being red, and the upper strata, as seen on the north 





A quarter of a mile west of in Findrassie Wood, there is 
aan ol quarry which edfods cherty ean iatony war to ad gear 
siemouth, and it was from this spot that the remains of the Stago- 
nolepis were first obtained. 'The Hill of Spynie, lying about a mile 
and a half B.N.E, of Findrassie q sear, ale Stet 9 Goat com- 
posed of cherty sandstones similar to 

mouth, and underlain by strata very nearly allied to iotes 
beneath the cherty sandstones of Mireside quarry. This quarry on 


Spynio Hill yielded tho Telerpeton 
‘This cherty sandstone, like speed egy same nature south 


of Kigin, pees oonformably wader she liners (eerasions) an the 
south side of Spynie Loch, and on this limestone (cc 


castle, the former residence of the Abbots of is 
‘Throughout the whole of the strata just described as north of 
the fault before alluded to, there is a continuous N.N.W. dip at 10°, 


from the grey sandstones with pebble-beds, 

und Bothriolepis, to the eee limestone. The latter rock is only 
very slightly Feud ere, having, except the small patch on 
which Spynie Castle is built, entirely disappeared in consequence of 
denudation, 

‘The sequence of the strata north of Elgin, through Wood 
Hill to Spynic Toph abi ‘a very great affinity to that of the 
Findhorn section, from the yellow sandstone with scales of _ 
chius to the Cothall limestones ; and there is every reason for 
ring that both these sections are identical in sequence, and also in 
tho position of the strata, the Spynic limestones with 
those of Cothall. The beds north of Elgin have a greater 
variety of fossils than those of the Findhorn ; but this is the 
of the more extensive quarrying in the former area ; for in the 
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with the exception of the limestones, the rocks are almost untouched, 
‘The highest bed of the series north of Elgin, like those south of this 
place, and also those of Cothall, have no solid rock above them, 

From Spynie Loch, in a W.S.W. direction, no tere of rock 
occur, the district being flat; but through it runs a fault, separating 
the sandstones and limestones (cornstones) of Spynie from those of 
Lossiemouth, and parallel to that on the south side of the Quarry 
‘Wood range above referred to. 

As seen in the neighbourhood of Lossiemouth, on the south side 
of the ridge, the strata (the lowest here exposed) consist of thin- 
bedded sandstones with interstratified red shales. To these suoceed 
deposits having a great affinity to those which at Spynie quarry 
underlie the reptiliferous sandstones, and immediately upon these 
distinctly bedded sandstones is the zone in which the Stagonolepis 
Robertson occurs, and upon which there is usually a thin layer of 

groenish-white clay separating it from the superior white cherty 
Piakeom. Immediately ‘above this clay is found a mass of an 
arenaceous nature, whieh is peculiar both in its aspect and compo- 
sition. The stratification in this arenaceous mass is very imperfectly 
developed, and it is almost devoid of all traces of lamination, 
its mineral nature it consists of a uniform series of cherty sand- 
stones, intersected by well-developed W.N.W. joints, =is h give to 
it, when seen from a distance, somewhat the aspect of columnar 
trap; it forms the valuable building-stone of the district, and, like 
all compact sandstones devoid of lamination, in Scotland is known 
to the workmen as “ liver-rock.” In it concretions of ironstone 
occur ; and although the rocks here attain about a hundred feet in 
thickness, fossils are extremely rare in them, being confined almost 
exclusively to the Stagonolepis-zone, beneath which the sandstones 
are not worked, the lower rocks valueless. 

Basins 5 ny ay abeeliens hc Ss Bas Sod eek 
the zone below the cherty sandstones, Hyperodapelon Gordoni, Hux- 
ley, and footprints resembling those from Cummingstone have also 
heen found. Above the cherty sandstones the “ hard, thick-bedded 
cherty and cavernous cornstones” (limestones) alluded to by Sir 
furchison (op, cit, p. 428) ocour. At Lossiemouth the same dip 
QX.N.W.), at the same angle as in the country to the south, is seen ; 
here too the limestones (cornstones) have no solid rock above them. 


§5. Section on the Strike from Burghead to Lossiemouth, 

On the shore west of Lossiemouth, at Stoattield, the limestones 
(cornstones) are seen abutting against a mass of red sandstone. This 
arrangement is the result of another fault which has a course nearly 
north and south. Close to this fault, and on the west side of it, the 
red sandstones are greatly disturbed; but they soon assume 
normal dip, and are seen on the common between 
the Greens of Dranie in this position. Still further wesi 
from near the Lighthouse at Coosea almost to Burghead, the 
mouth sandstones occur, and are extensively worked at Hope 

‘On the coast they form an unticlinal dipping towards the » 
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Burghead, ‘The cherty sandstones on the east side of this latter 
fault are the Cummingstone and Lossiemouth series, while the pebble 
beds on the west side belong to the strata underlying the 
sandstones, and are, in position, similar to the pebble-beds of Mine- 
side and Millstone Quarries. Of these two faults, the easterly one 
throws down the strata on its eastern side, and the same effect is 
eaused also by the western fault, 


$6. General Conclusions respecting the Strata of the Bigin district. 
‘The foregoing observations on the several areas where limestones 
oceur in the district around Elgin and in the Findhorn justify the 
conclusion that, with the exception of the Foths limestone*, which 
is a local deposit, there is only one limestone in this district. Qon- 
formably beneath this limestone there occur cherty sandstones, 
which are reptiliferous at their base, rd WN a oe 
upon pebble-beds and conglomerates, which ly down- 
wards into whitish sandstones containing Zo tes rea Gllypto- 
Underneath these whitish sandstones, and agreeing with 
them in inclination, are the yellow sandstones affording He 
and superposed upon grey and purple sandstones with pebble-beds, 
which, besides furnishing scales of Holoptychivs, yield also those of 
the so-called Bothriolepis, These latter strata pass downwards into 
purplish beds containing the same fossils, and resting upon the 
coarse conglomerates—the base of the purely sedimentary rocks as 
they occur in the Elgin district. ‘These circumstances justify a still 
further conclusion, namely, that «ll the strata in this , from 
the limestones to the lower conglomerates, are part and of 
one series of rocks, and that this series is the Old Red Sani et, 


$7. Section from the Nigg to Cambus-Shandwick, Ross-shire 

‘The oecurrence of footprints in the sandstones of the 
‘Tarbetness promontory has recently been made public in a. com- 
munication to the Geological Society, through Sir R. I. Murchison, 
by the Rev. Dr. Gordon and the Rev. J. M. Joass t. 

In this communication the arrangement of the stata occurring 
along the cliffs between Geanies, about seven miles $.8.W. of 'Tar- 
betness, and Portmahomack is described. As this line of coast runs 
obliquely to the dip of the strata, the thickness of the several de- 
Dosis i difieut to arrive at; the exporares of rocks along this cous 
are, however, so abundant that a pi correct idea can be ob- 
Reicated ic stole soqoarin ef Gus otata hetyoes heat Fae gates 
In fact, cither in the cliffs or on the shore, from the south of Geanies 
to Portmahomack, there is one continuous series of rocks exposed, 
without the least interruption. Whon examining the lino of coast, 

» ieee Sears tacal Meciote aed esac Geol. Soe, vol. ‘xy, p. 424, 

+ Tu the body of this memoir, allusion bas boon made to the ascetance have 
papery Rev. Dr. Gordon of Birnie. T have ail furthes to add that 

indebted to this gentleman for a knowledge of many of the localities where, 
ja the nelghtouchood of Elgin, exposures of rock coeur. 

$ Quart. Journ. Geol. Soe. vol. xix. p. 506. 
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form of Osteolepis, Coccosteus, and an Acanthodian. Coprolites and 
vogetable remains also oceur. The grey flaggy sandstones and 


Fig. 4.—Scction from the Nigg to Cambus-Shandwick, Ross-shire 
0 miles). 
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shales of Geanies are the equivalents of the wae and, like 
the latter, they contain, in the joints, asphaltum similar to that which 
has recently been obtained from the Old Red Sandstone at Mount 
Gerald, near Dingwall *, but not in such great quantities, ‘These 
equivalents of the Caithnoss flags, measured from the top of the 
Lower Old Red series to the point where disappear under strata 
referable to the Upper On Bed, hare a thi of about 350 feet, 
and their dip conforms tothe underlying and overlying strata, being 
towards the'N.W. at 25°. At Gonutes tho antilival before alluded 
to is very distinct, the strata on the cliff having the usual inclina~ 
tion of the land-rocks, while ou the shore the beds have a directly 
opposite dip. Here the rocks forming the anticlinal sink, and con= 
sequently newer beds present themselves than those towards the 
south-west, where, as before stated, the axis rises in vertical position, 

Abouta mile north-north-cast of Geanies Hill, at Turrol, the repre- 
sentatives of the Caithness flags are succeeded by strata sppertainle 
to the higher members of the Old Red formation, and 

whitish sandstones with red blotches, which meses ene saat iae 
about a mile anda half, to Rockfield. At Tarrol the anticlinal makes 
a turn to the east for a short distance, but soon assumes its original 
course, From Rockfield to Ballone Castle the same rock occurs, and 
in this interval a slight roll is scen in the rocks on the coast. 

A short distance north-north-cast of Ballone Castle, the strata on 
the shore consist. of similar sandstones with flexures in them ; and 
about half a mile beyond Ballone Castle, in the cliffs, reddish shales, 
reposing upon sandstone, and supporting white cherty strata, having 
the normal north-west dip, are seen. These shales are in some 
spots greenish white in colour, like those immediately overlying the 

sandstones of Lossiemouth. 

‘The surfaces of the flags associated with these shales are marked 


* Quart, Journ. Geol. Soe, vol. xix. p. 522, 
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than those produced by the feet of Reptiles. ‘They are marked by 
such tracks as result from Crostaceans ; ripple-marks also are very 


abundant, likewise shrinkago-cracks, and besides these the im- 
prints of rain-drops are common, all of which circumstances indicate 
ne litoral conditions which prevailed when these sandstones were 
ited. ‘These footprint-bearing sandstones, occupying a 
me above the purple sandstones and conglomerates of Wilk- 
Fave and Tarbetncas, have a thickness of about 400 fect, ‘They re 
present in Ross-shire the reptiliferous sandstones of the Elgin area ; 
and although there is no direct proof that the footprint-hearing 
sandstones of Ross-shire are overlain by limestones (cornstones), 
eatin: the Elgin” Gatti, fiogmeats) of swan, Saraitone Pa Bead 
on the shore both at Wilkhayen and Portmahomack, as alluded 
to hy Dr. Gordon and Mr. Joass*. These fragments of corn 
stone have in all probability been derived from tho north-west, 
the direction in whieh the footprint-bearing sandstones uniformly 
dip in the Tarbetness promontory ; and this circumstance justifies 
the inference that in the Dornoch Firth these sandstones are sic- 
eeeded by cornstones, as at Lossiemouth, Cummingstone, and else~ 
whero in the district around Elgin, South-west of Portmahomack 
sand forms the coast until Inver is reached; and here, on the line of 
strike of the Portmahomack sundstones, Mr, Joass states that the 
same arenaceous strata occur. 

The continuous section along the Tarbetness promontory, from 
the Metamorphic rocks of the Nigg to the reptiliferous strata of 
Portmahomack, exposes throughout the whole line of const a perfect 
section of about 3250 feet: of deposits without a break or a mask, 
Here we have the Lower, Middl, and Upper Old Red Sandstones 
all conformable to cach other, and dipping north-west ot a uniform 
angle. In the upper portion of this series of rocks abundant evi- 
dence of the existence of reptilian life is seen in the form of foot~ 
prints, and every circumstance that we find in connexion with these 
sandstonos of Ross-shire and Moray justifies the inference that the 
Reptilian remains of the North-east of Scotland appertain to the age 
of the Old Red Sandstone. 

My practical knowledge of the rocks on the north side of Dornoch 
Firth, in the south-east of Sutherland, does not justify me in express 
ing any definite conclusions concerning that area. 

Gh eo Marciiad, at tho siete pare ealy netecrea at ee 
serves that in the neighbourhood of Dornoch there are, well 
in quarries, light-coloured sandstones with occasional pebble-beds, 
feats Molotiog BER they have an opposite dip from the strata 

the south-east side of Dornoch Firth, which trough under this 
IncaUof tha ate; and form part of the series exposed in the Tarbet= 
‘ness promontory. ‘The position of these sandstones on the north-west 
side of the Dornoch has been ascertained by their organic 
remains; for from them Mr. Peach has obtained scales of Holo- 
ptychius similar to those from the yellow sandstones of the Elgin 
district, In the Tarbetness promontory the light-coloured rocks 

* Quart. Journ, Geol. Soe. vol. xix. p. 509. + Tid. vol. xv. p, 998. 
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made up of «two apparently very distinct types—that of the Avche= 
gosauria (Archeyosaurus), at present known to oceur only in the Car- 
‘boniferons rocks, and that tof the Mastodonseuria (Mastodonsaurus, 
Labyrintiodon, Capitosawrus, Trematosaurus), which seem to have 
flourished in remarkable abundance during the Triassic epoch.” To 
this latter type Professor Huxley refers the Anthracosaurus Russelli, 
a Reptile recently discovered in the Ardrie coal-field. In this case 
we have a form of a group of Reptiles highly characteristic of the 
buse of the Mesozoic series passing downwards into the Palmozoic 
division, and making its appearance in the Coal. 

With reference to the Reptiles of the Elgin area, evidence of them 
was first obtained in the footprints of Cummingstone, by Capt. 
Brickenden, in 1850; and subsequently Mr. P, Duff, in 1951, was so 
fortunate as to procure the Telerpeton Elyinense. The discovery of 
Footprints and this Reptile, the affinities of which are doubéful, 
seems in no way to have affocted the conclusion that the strata 
containing them were of the age of the Old Red Sandstone. 

In the year 1858 the remains of the Stagonolepis came under the 
notice of Professor Huxley ®, who at once perceived their Crocodilian 
affinities ; and then the question arose as to the true age of the beds 
in which these remains were found, paleontologists referring them 
to the Trias, while geologists maintained, on stratigraphical grounds, 
eer iguity. Ue hae Youn aarumed fat, athe Btizona= 

‘eleosauriun in its affinitics, it must consequently: 
Loreen group of rocks. But we have already seen that 
Mastodonsauria, which abound in the Trias, oceur in the Coal- 
measures; and stratigraphical evidence shows us that Toleosaurian 
Crocodiles have a wider geological range, since we meet with them 
in the Old Red Sandstone, 

The principle involved in both cases, namely, in that of the Au~ 
thracosaurus and in that of the Stagonolepis, is the same, the differ- 
ence being only in degree. 

TE sang be taped deat tho Bachrery of fhe: Mone wdeunli Corton 
in the reptiliferous sandstones is another proof of the Triassic age 
of these deposits. This Reptile is referred to the Cryptodont family 
by Owen; but of this Cryptodont family only one form has been 
met with in Europe, namely, Hhynchosarus articeps of the Grim- 
sill quarries, near Shrews! the other forms wppertaining to 
South Africa, and occurring in strata the age of which is very un- 
certain, Until we know more of the diffusion of this family than 
can be obtained from a single specimen, it requires great pase 
assigning to this group a purely Triassic age. 

Tike many other Gecietoatioaa pied Mave ion Ocean OR nega- 
tive evidence, the inference concerning the non-existence of Croco- 
dilian life during the latter portion of the Palmozoio period is very 
probably one of those which a more perfect examination of strata 
and a more extensive collection of fossils will ultimately overthrow. 


# Quart. Journ. Geol. Soo, vol. xy. p. 440 et 269. 
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foot per second) rose about 1 foot above the surface, coming from a 
dopth of 525 English fect; its temperature was 62° ibs. 
The following beds were passed through :— 


feet. 

1, Alluvium and diluvium (at the depth of 80 fect excellent | gg 
water rose 2 foct above the surface) . } 

2, Greenish olay (Silurian), with Fuous . 2. 800 

8, Fine-grai sandstone, very har, with some alternations 197 

Ct Per eee ane Ee ea 

525 


At the depth of 414 feet a second issue of water was met with; 
it was slightly salt, and more abundant than the first. The third 
discharge of water, which rose with great foree, was reached at the 
dopth of 517 fect. Its quantity and height. were augmented when 
they bored 6 fect deeper. This water proceeds from a bed of gravel, 
which is the result of degradation of Finland Granite, It was pro- 
posed to bore down to the Granite in situ, which, as Professor Hel- 
mersen believed, would very soon be reached, ‘This would be an 
interesting geological fact. 











5. On a Svevosen Dxrostr of Bovrwer-Crar in Norra Duvox, 
By Groner Maw, Esq, F.G.8., F.SA., PLS. 
(Abridged.] 

A pnrostr of brown potter's clay, of rather a peculiar saraetet, has 
for many years been worked near Fremington, a three miles 
to the south-west of Barnstaple; and lately, by the sinking of a well 
‘to the east of Fremington, a much greater thickness and extent of 
the deposit have been ascertained than was evident when I first mea~ 
sured and inspected the sections that were exposed, in 1852, in the 
open clay-pits, 

‘To the south-west of Barnstaple, on the south side of the valley 
of the Taw, extends a low range of rounded hills of Carboniferous 
and Deyonian shales, beyond which, connecting the valley of the 
Taw (which here forms a loop to the northward) in a more direct 
line the river above to the river below Barnstaple, is another 
valley at a higher level, the site of the deposit about to be de= 
seribed. 


Its base, as far as Thave been able to ascertain, consists through 
ont of a bed of shingly gravel, the top of which is about 35 feet 
above high-water mark. In appearance it closely resembles the 
coarser beds of the Severn Valley Drifts, excepting that it is for the 


igi with the raised beaches of the neighbourhood mentioned 
De la Beche in his ‘Geology of Cornwall, Devon, and West 
‘Somerset though he makes no mention of their extension inland for 
several miles, nor of the great mass of clay that partly overlies them, 
VOL, XX.—PART I. 25 
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449 
the upper 10 or 12 feet) was through a bed of ‘homoge- 
neous brown clay, exceedingly tough, free from tho slightest grit, 
and as smooth and soft as butter, ‘The upper 12 feet was some- 
what intermixed with stones, the number of which decreased from 
the surface; and in the remaining 66 feet, I was assured by Mr. 
Bowden thot not the least particle of stone, pebble, or sand be hice ob- 
served, the whole mass consisting of an uninterrupted bed of 

fectly homogeneous clay, excepting that at a depth of about 40 ‘took 
some blackened pieces of driftwood were found imbedded in it. 

‘A few months ago Sir Boucher Wrey, of Tawstock Park, caused two 
pits to be sunk further to the cast, above the village of Lake, and as- 
certained the existence of similar clay to a thickness of 25 or 30 feet, 
resting on shingly gravel. ‘The form of the ground and depth of the 
gravel-bed at this spot would imply a correspondence of its level with 
that at Fremington and the other points where it has been observed. 

‘The clay that has been dug for many years at Fremington for the 
manufacture of pottery is similar in character to that at Roundswell 
and Lake. In its extreme smoothness and fineness of texture it 
notably differs from the Boulder-clay of Shropshire, which is mixed 
up confusedly with beds of sand and silt, 

Pia the hamlet of Combrew (anazked * Combworthy”” on the Ord 
nance Map) is a large boulder of basaltic Trap, fa, eahing 
many bundredweights, which Mr, E. B. Fishley, of tho Fremington 
Pottery, informed me was found in the middle of the adjacent clay- 
ed, ten feet from the surface, and unaccompanied by any smaller 
masses. ‘The whole surface of the clay is covered over with clayey 
gravel, from 5 to 7 feet thick, containing stones and occasionally 
Jarge inasses of amygdaloid Trap-ash (one of which is to be seen in 
tha yun of Mr Eisloy’potery). ‘This uperdal enovel i, Ubeline, 

it of the elay, and coeval with its erosion, The boulders 
of Trap-aeb, and other large stones, in tho superposed gravel may, 
RefuEtee/ bave een’ derived fron Gon eroded cay. eo ate abate 
denudation on the surface of what remained. The stones found in 
the upper 12 feet of Mr. Bowden’s sinking probably belonged to it, 
and got commingled with the top of the clay at the time of its denu- 
dation, so that the largo mass of Trap at Combrew is the only au- 
thenticated example of a boulder occurring in the elay. 

‘As the valley forming the site of the deposit is ina rather more 
diroct line between the river Taw above and below Barnstaple than 
the present river-bed, have thought that the deposit may represent 
the ancient course of the river; but the great height to which it ex- 
tends above the river~ and sea-level (110 to 120 feet), and the superior 
height of the fundamental rock (from 40 to 50 feet) to that of the 
present river-bed, would represent a great extension of the sea for 
miles inland, unless the present contour and system of valleys had 
been entirely remodelled since the formation of the deposit. ‘The 
alluvial mud of the present Taw valley is, moroover, of a very dif- 

ferent character from the Fremington clay. It contains a large pro- 
ohn of sand, also Hydrobia ulvee and H. ventrosa, brackish-water 
Shells which do not occur in the clay. 
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nite deposit, reud before the Royal Society in 1862, Betula nana, 
Saliv cinerea, and other Alpine Salices indigenous to mare ae 
temperature than the present climate of Devonshire, are stated to 
have beon found at tho bottom of the drift covering Bovey Chase, 
implying the probability of its deposition during some part of the 
Glacial epoch. T notice the fact as suggesting the possibility of 
the shell-less shingle of Fremington, and its overlying clay, being 
alike referable to it. If the Fremington clay is a representative of 
the boulder-clay formation, the scarcity of boulders in it becomes an 
interesting fact, us being correlative with the comparative absence 
of erratic blocks throughout Devonshire, and would lessen its im- 
portance as implying the non-submergenco of this part of the country 
during the Glacial period. 

Hs ponaccian wit this rabjeot T wbald Soot the tepereamaetae 
Petroclistow, near the contre of the county, of an isolated bed of 
gravel, composed almost entirely of the detritus of Dartmoor Gra- 
nite, twelve miles from the nearest granite in situ. 

‘From its situation, it is impossible that it can be a mere alluvial de- 
posit brought down from Dartmoor by any existing or ancient river- 
Talley. I have carefully examined the country between Dartmoor 
and Petroclistow, and could not find a trace of the deposit in any of 
the intervening valleys, the alluvium of which is of a different cha~ 
Zacter, being composed ofthe detritus of the adjacent Carboniferous 


vie Oakment is the only river that runs from south to north, or 
that could have brought detritus from the direction of Dartmoor ; 
but the form of the ground denies the possibility of its ever having 
flowed over the sito of the Petroclistow gravel-bed, situated in an 

independent clon rally, tho drainage st which falls ito the valley 
of the Torridge ; und it is also sepurated from Dartmoor by uncon- 
nected valleys and several high parallel ridges of early formations, 
running at right angles to it, It therefore seems probable that the 
deposit of gravel can only be accounted for by an amount of sub- 
mergence covering the whole of these ridges, and that since its de- 
position a pai ‘amount of denndation must have taken place to 
remove all trace of the trail or connecting link between it and Dart- 
moor, tho evident source of its derivation. ‘The granite-gravel of the 
Petroclistow valley closely resembles that covering the Bovey Tracy 
deposit, which, as before noticed, is possibly assignable to the Glacial 


I refer to those facts in connexion with the Fremington deposit, 
from the probability of their all bearing on the question of the sub- 
mergence of Devonshire during the Glacial period, and as being 
worthy of fuller investigation by those who may have opportunities of 
comparing them with glacial deposits in other parts of the country, 


eas 


of Gractens iw the Hom 
the Sourn of Scottasp, By Jous Youxa, M.D., F.R,S.E., of the 
Geological Burrey Britain. 

[Communicated by Archibald Geikie, Bq. F,G.8.) 


which Mr, Chambers published, in 1855, a bricf allusion*, Tn the 


Nt in hn td w Den, a ne he 
pared, in 1 accomy 

The Tweed and Yarrow flowing ele and 
Moffat waters flowing south, rise on opposite sides of a watershed, 
of which Hartfell and Whitecoomb are the highest points, ‘The two 
former rivers meet near Selkirk, the two latter eee 


2754 ft., is the eentre of a ridgo, of which Dollar Law, 2680, 
Cramalt Craig, 2723, Dun Law, 2584, are the chief minor summits. 
A valley curves across the chain from Tweed to Yarrow, its 
point at the watershed between Talla and Megget being 

1440 ft.: the Broad Law is thus separated from another mass of 
hills whose heights are, Whitecoomb 2695, Loch Craj 
Frithy Brig Head 2616, Moll’s Cleuch Dod 2571, and Great 
2540. A second depression between the tributaries of Tweed and 
Moffat water separates this group from a mass in 
Hurtfell, 2650 ft. The extent of country, over 2500 ft. above the sea, 
represented by those heights is very considerable, for the hills are 
mostly broad low-backed ridges with long Tong gentle slopes : none are 
peaked. Hence, as seen from the top of the Broad Law, they appear 
to form an elevated table-land from which the bosses just named 
project like roches moutonnées. Armstrong justly remarks that 
race-course of more than two miles could be easily made 
summit of the Broad Law. 

This wide plateau and these long slopes would under other 
climatal conditions form an extefisivo snow-ficld whence glaciers 
might descend into the valleys beneath. ‘The presence of 
in twelve valleys demonstrates the former existence of these con- 
ditions ; whilo the occurrence of boulder-elay in every respect com= 
parable with that of the low oom citer filling valleys 


# Rain, New Phil, Journal, New Series, 
+t Transuctionsof Geological Socioty of ees Glasgow, 1865. 
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parallel to, or entering those once the seats of glaciers, orlying high 
up on the sides of these latter, speaks of an earlier glaciation whose 
resulting deposits have in places been partially removed by the 
later ice-streams, 

The above grouping of the hill-masses, though now crue 
artificial, is for the distributions of the ice-streams perfectly natural. 
Thi 


1, From the Broad Law Range glaciers descended into the valleys 
of—On the north side, Manor and Polmood. 
On the south side, Cramalt, Linghope, and Wylie’s Cleuch. 
2. From the White Coomb Range glaciers descended into— 
Northwards, Talla. 
‘Westwards, Gameshope and Donald’s Cleneh. 
5 hte, Loch Skene, Mid Law Den, and Garlie Burn. 
. From Hartfell a glacier descended into— 
* Vextwards, Fruid. 
‘They may be further classified as social and solitary, to borrow 
terms from zoology, thus :— 








6, Skene glacier tifireatox { 
& & Lsehope & 

 Linghope 

§ pistons }seom common watershed. 


‘The ridgo whose terminal heights are Firthy Brig Head and 
Firthopo Rig overlooks a shelf or terrace of grit, which is closed to 
the south by White Coomb, passes northwards between Loch Craig 
and Firthy Brig Head into Talla Valley, and to the east dips into 
tid Taw Yen and Loch Skenn by a eee rocky fice, divided by, and 
prolonged on cither side of, Mi spur running eastwards 
cits vento of hs teenie Ad the head of Md Tae Den, the 
declivity, whose smoothed rock-surfuces show at one place striations 
running down-hill, ends in a ewampy plain stretching from the 
grassy of Mid Craig to the black cliffs of White Coomb. ‘The 
plain is in front by a semiciroular ridge of rubbish about 
40 ft. in height, piereed near its centra by the burn, one extremity 
resting on White Coomb, the other lost among mounds covering the 
flonk of Mid Craig. It is a beautifully perfect terminal moraine 
consisting of the usual materials, namely, angular gravel, drab clay~ 
sand, and loose blocks, the latter mostly resting on the surface, 
‘The heaps into which it passes are limited above by a ridge de- 


454 ‘PROCEEDINGS OF TIE GHOLOGICAL socLEY, — [June 22, 
Fig, 1.—Sketch-map of He Glacier-valleys of Peeblesshire. 
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Fig. 2.—Map of the Glacier-moraines of Loch Skens*. 


Log craic 





Moraine-matier: the darker bands show the 
position of the ridges of the moraines, 


ia Boulder-clay. 


‘The arrows indicate tho direction in which the Glaciers moved ; the figures the 
heights above the sea. 





* By Archibald Geikio, Esq, F.G.S, 
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thick Boulder-clay. About a neiatenct alls below the house, the 
detritus again crosses the stream, and throughout the rest of its 
course, until it joins Meggot, eovers both banks, shrinking very much, 
however, at the base of Dead-for-Cauld, whose coomb-like crags 
form a recess in which lies a thick mass of Boulder-clay. Here the 
moraine-matter contains an unusual number of scratched stones, 
derived doubtless from the older glacier deposit. Craigdilly, thé 
hill on the cast side of this, the lowest portion of Winterhope, presents 
towards the burn a bare rocky slope, along whose base the detritus 
is limited by a very distinct and by a series of moutonnée 
surfaces indicating the passage of ice at a higher level than that of 
Detictite, hom ieee mounds enclosing small pools or 
peat-pots are disposed without any order. 

Between Firthy Brig Head and Loch Craig the rock-terrace for- 
merly mentioned passes northwards, and dips, first gently, afterwards 
rapidly, into Upper Talla Valley. ‘The irregular surface of the ter- 
race, the col, und the slope to tie valley aro covered with loose grit 
fragments and sundy debris; the glaciated aspect of projecting rocks 
is marked, but the crumbling nature of the coarse pebbly grits is 
unfavourable for the preservation of striations, ‘They are seen only 
in one placo, namely, on the west slope a little north of the March- 
aan on a smooth surface among the loose blocks which strew the 

hill-side. The strie run down the valley at a low angle, but their 
position, about 50 feet above the watershed, renders it possible that 
they may belong to the earlier glaciation. 
Fig. 3—Stetch of Moraines in Upper Talla Valley, seen from 
the North*, 





Tho more rupid slope terminates in « marsh, beneath which the 

| detritus is spread evenly, The marsh lies in an expansion oblique 
to the valley, in fact in the N.E. strike of the rocks, since it is hollowed 

out of a mass of softer shales, on either side of which aro massive 

grits, namely, above at the slope, and below at Talla Craig, which pro- 


* By Archibald Geikic, Eeq., F.G.8. 
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sections, con: with the Boulder-clay, also well ex- 
Popol a tapes barnes At oan path gase the bend in Talla 


gravel of the mounds, a hard stony drab clay. Its , diagonal 
jointing (resembling the psendo-stratifications of the Till), the com- 
minution of its materials, and the presence of scratched stones 
suggest that it has been subjected to pressure, and recall the descrip- 
tion of the Moraine Profonde given by Hogard in his Terrain Erratique 
des Vosges. The scratched stones have not the uniform rounding, 
fine polish, and parallel longitudinal striation characteristic of Till ; 

on the contrary, they are mostly angular, and smoothed only on one 
surface, on which the striw are short, imperfect, and often decussating. 
Where stratified nests of sand occur, they are invariably overlain by 
gravel, and seem therefore due to percolation, which has removed 
the finer materials to a lower level, leaving the larger fragment 

The top of Wood Brae is traversed by a series of rock-m 
eurving from Talla parallel to Megget Valley, and ending in the 
recess from which Nitties Burn flows, The section in that burn is 
through rudely stratified Boulder-clay, and exposes the moraine- 
matter resting against the clay near the foot of the hill. Huge 
blocks from this clay strew the burn-course; they are all rounded 
on the margin, polished and scored on all sides, isa its 
parallel from end to end of a surface more than 3 fect in et fa Long 
‘This is the end of the deposit which, varying in thickness 
extent, lies on Lotd eaat tae ey oat ae Leek REeaer bees 
evidently the wreck of the mass which probably filled the valley 
until the last glacier wore a passage through it down to the present 
level, ‘The recess between Fan’s Law and Wylie’s Brae is similarly 
filled with Boulder-clay, which also clothes the slope und fills the 
small burn between Upper Talla and Carlavin, and on the face of 
that hill there are also straggling patches in nooks above the mo- 
raine-detritus. 

In a depression south of Firthoperig lies the source of Gameshope 
Burn, A low lip of rock separates the peat-moss whence it sone 
from the craggy head of Corrifran. ‘The first part of its course is 
through a straight valley covered with a thin layer of detritus, 
extending a short way up the slopes on either side, which show 
roches moutonnées wherever the grits are exposed. About a mile 
down stream the detritus spreads out to the left, and may be traced 
up toa small loch which, surrounded on the south and west by 
Boulder-clay, and on the north by grits, is closed to the east by 
moraine-matter. Lying high above the stream, it seems a lake 
formed in a lateral valloy by the passage of a glacier which has 
shed a lateral moraine across its mouth. Below the loch the stream 
‘bends to the east, The glacier has ground this part of its course 
through Boulder-clay, which lies thick on the left bank, the scarps and 
ills giving cross sections of moraine-matter resting against the clay; 
‘on the right side the detritus lies on the grits of Great Hill. Between 
this hill and Firthy Brig Head lies a wide funncl-shaped valley. 
Tm the gorge to which it contracts there are a few mounds of detritus, 
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later glaciation, they would indicate at least 60 fost of ice above the 
wat 


Those, the largest glaciers of the distriot, are Awarfs in comparison 
with those which have left their traces in other parts of the country, 
but the set next to be described are very much smaller. 

Tho watershed between Fruid and Black Hope is covered with 
Boulder-clay on its south-oastern side as far up as the central peat- 
moss. Towards Fruid the irregular ground is thickly strewed with 
detritus, which passes over the waterfall, lodged among the recesses 
of roches moutonnées, and appears in definite mounds at the foot. 
‘The glacier seems to have come down the shallow depression on the 
north flank of Hartfoll in the course of the Back Burn, and to have 
turned abruptly northwards, wearing its course through the Boulder= 
clay, against which on the right side its detritus rests, down to the 
rock beneath. 

Close below the summit of Broad Law, on the south-west side 
commences a wide valley, soon contracting into a narrow, along whose 
sides, but especially towards the mouth, smoothed surfaces and roches 
moutonnées aro seen. Few definite mounds appear, and the upper 
limit of the detritus is vory irregular, the result probably of denu- 
dation, While, therefore, the character of the débris is identical and 
continuous with that in Megget, the valley seems to contain a 
moraine in a stago of decay only less advanced than in that to the 
east. The Broad Law and Cramalt Craig are connected by a ridge of 
grit, 2200 feethigh, whose base on either side is covered with detritus, 
The narrow glen, Linghope, to the south-east retains little signs of 
a glacier; indeod it is only by careful comparison of the débris 
covering its floor with that of other valleys, and with the Boulder- 
clay lining its sides, that it can be proved to have contained a glacier, 

mich, however di not reach Mogget, x high bank of Boulder-dlay 
crossing the stream, and separating it from the min valley. On 
the north-west side of the col the evidence is clearer. 

mounds occur a little below the roches moutonnées at the base of 
Polmood Craig, and the characteristic moraino-matter is casily 
recognized as far as the second ravine on the left side, where an 
alluvial plain occupies the floor of the valley. Beyond it Boulder- 
Hines both siden down to the streaza. 

eon Cramalt Craig and Dun Law, at the base of the former, 
is an elevated pices of ground covered with Boulder-clay; its over= 
lapped nt its edge by detritus which, descending from the foot of the 
declivity between the two heights, shows a few definite mounds 
above the first ravine to the left, amd gradually thins out abont a 
mile end a half from its commencement, It lies in a groove worn 
through Boulder-clay, which lines the ravines and covers the 
on either side, and fills the valley below the lowest point to Ww 
characteristic moraine-matter can be traced. 

The shape and contents of tho valleys to the east forbid the sup- 
position that they have been occupied by ive sinep the period of the 
Boulder-clay which fills them. 

The east side of Dollar Law is, however, skirted by a deep narrow 
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7. On the Fonwarton and Preseuyarion Hegde AE Lat 

By Tnowas Bere, Esq 

[Communicated by Prof Ramsay, RRS, ¥.6.8,} 
[Abstract.} 

Tue author romarks on the number of lakes, great and small, that 
occur in Nova Scotia, cither in connected chains or isolated on 
tops nnd sides of the hills, It is a common feature in British Ame- 
riea, increasing as we proceed northwards. 

‘The lakes constituting the Shubenacadian chain, strotching almost 
across the province of Nova Scotia, are found by the author to be in 
true rock-basins of hard quartzites and metamorphosed schists, of 
Lower Silurian age, covered irregularly with unstratified Boulder- 
sein ‘The mrfaoes aro sratched, grooved, plished, and moutonny 


bour, and stretch in an irregular northerly direction to the source of 
the Shubenacadie river, a distance of twenty-two miles, are with the 


Sing tet tle heriog ‘x sextoosiy Cirodaan ia 
seratchings and of the chain of lakes. 
The glaciation of the rocks and the carriage of boulders might 


All Nova Scotia is grooved and furrowed and covered by masses of 
grayel. The configuration of the coun xy is explained by Agassiz as 
owing to a vast nocumulation of continental ice, during the glacial 


epoch, moving southwards from the Arctic rogioas, and scooping 

the larger valleys and deep fords. During ius rewogression, the 

‘wasted into separate glaciors in the principal val'eys, and there 
RA cabrtine father 
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flanks, 
qpltimay be admittd that such Inkes av are formed by damming 
channels by heaps of gravel and clay may have been caused 
glaciers leaving terminal moraines in their retreat, but the 
fiom of doop reck-basins ia not thus to be accounted for 
crite tamaay, in 1850, showed that there was an intimate 
between mountain lakes and glaciers, and that the rock. 
Basie awe ee ground or wpe xt ies adn 18 ha 
Spa Me theory to the pronto of the lakes of Switzerland and 
America, contending that there is such a gradation of size 
from the least io the greatest that the theory is applicable to all, 
Sir C. Lyell urges that though the passage of ice over the surface 
ald doubtless produce depression where the hardness of 
beneath was not uniform, yet a depth would soon be 
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Europe, where there are lakes of all sizes, increasing in number 
northy 
the ovidencos of glaciation. Further, it doos not explain’ Te 





consts, and in the hard beds of many rivers, by 

turning a stone in a hollow, and so ‘deepening it. 

basin is an immenso pot-hole, in which the mass of ice that filled it 
«'® 

* Antiquity of Man, p. 316, — 
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8. A Sxerom of the Parscrrat Grorocroar Fraronns of Hovarr, 
‘asmaxia. By 8. H. Waurrix, Esq. 
le ONRa ie KCB, PRS, FCS] 


Abridged. ] 
—The hills upon which Hobart is built*, as well 
Hye the most part immediately surrounding it, are composed 
of New Red Sandstone, capped, in ees every instance, with trap 
or greenstone, which varies considerably in mineral com] 


A Hee sates Nae he Mat op ete fo 
English 3 but this may be ascribed to two causes, 
namely, it variably exhibiting numerous joints, which eros each 
other at peso ee ar ane 


reached, 
From Professor Selwyn’s Report on the Coal-measures of this 
of the island, it would scem that a capping of trap is the 
feature of sandstone-hills throughout the district, At Knocklofty 
# hese hills are ns follows :— § 





Surveyors Hill , 
‘+ Soe specimen No. 2, in Coll. Geol. Soc. 
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banks of the Derwent, 
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‘There is one 








Shin eetkes re abil have w tlarabp- sactaw® bok ot tha of 
sandstone on part of which the city of Hobart is built, is exten 
sive formation has been shattered in every conceivable direction by 
subsequent eruptions, which have lifted it to # considerable altitude, 

‘This sandstone is remarkable for the great quantity of iron it con- 
tains, immense veins being froquently mot with of almost puro oxide. 
L have not succeeded in discovering any fossils in this formation, 
On the opposite side of the river there is a quarry of white sand- 
stone of very beautiful quality, which is exported to Victoria and the 
other colonies for architectural purposes, and some of which was sent 
to tho late International Exhibition. As far as [ can judge, I believe 
it to be the lowest member of the New Red series. Here and thero, on 


oa prreema be gaan anseke yay are of little 
value, owing to their situation rendering the means of transit diffi- 
cult and expensive, 

At New Town there are six shafts being worked on two seams of 
then, cn Sek tie, anh tho ay the Lows he feet 
Sinchos, ‘These seams aro situated in an extensive flat, bounded by 
Mount Wellington on tho west, and the New Town Hills on the south- 
east, and are three miles by the road from the city. This is the only 
known coal within many miles. The first seam is 120 feet from the 
surface, in the centre of the flat, and the second seam 50 feet below 
‘that. . Carboniferous shalo, with two thin bands of earthy anthracite, 
and the dark brown associated sandstone, are found out at 
the side of the road which forms the main line through the island. 
‘The spot at which these strata make their appearance is about a 
mile from the city, and two miles from the shafts. In the 120-feet 


then a stratum of shale with fern- 2 ‘thick, then 
cit cot eee na rele oe ina a 
sandstone with streaks of coal—the shale. ining a great quantity 
of nodular ironstone, These beds are fwulted—a dis- 

measures it 


+ one of which ents it off 
outerop is seen, In this coal-field we meet with nothing but. 
Carboniferous strata: the New Red Sandstono, so characteristic of 
‘Hobart, is entirely wanting. Beneath the alluvial soil the true Coal- 














the sandstone being, as I take it, the eq 
“‘cornstone,” the whole of which up to the 


ee 
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to be unfossiliferous. About a quarter of a mile higher up wo meet 
with the uppermost members of the Silurian 

5, Silurian System (2).—The Silurian strata consist of a dark- 
coloured inferior slate, in which, as yet, no fossils have been found. 
This slate rests upon a thin bedding of tilestone, and this again 
reposes upon mica-schist, and from this point to the busaltie columns 
of the mountain all is a terra incognita, 

Mr, Gould has lately shown me a Culymene Blumenbachit which 
he obtained from the Silurian slate of the interior, correspond~ 
ing to that above mentioned, and therefore I have reason to 
hope that I may yt Sad the Noant Wellington tsar 
The strike of t] TS Se 
of about 43° cast. They are ‘again forced up by the greenstone 
which rests upon them on the Huon Track, and ping MEET 
precipitously are then entirely lost sight of. ‘The Silurian system 
appears to-bo very fecbly developed in ‘Tasmania, according to the 
reports of Mr. Gotild, 

6. Boulder Drift (2) and Post~Pliocene Deposits.—There is one 
other very interesting formation in this city, which for want 
of better name I will call the Boulder Drift, although in 
many respects it differs from tho formation of the same name in 
Great Britain, This consists of immense boulders, principally of 
felspathic trap and greenstone; imbedded in stiff clay in some parts, 
and in others in loam. In many instances these boulders are 
associated with fragments of New Red Sandstone and nodular masses 
of dolomite, At other times we find the boulders, which very 
frequently are globiform, with exfoliating surfaces where exposed to 
the air, cemented together by oxide of iron, which appears to 
enter largely into their composition; and in many places thero ars 
yeins of a mineral with needle-shaped crystals distributed among 
the boulders*, This mineral I am inclined to think is a kind of 
sulphate of lime. However, it appears to rapidly deliquesce upon 
exposure to the air into a marl. In some places this formation 
constitutes hills of considerable size, some of which have been 
worked for the nodules of dolomite they contain, 

‘The next, and last, important feature in the geclogy of Hobart to 
which I must briefly refer, is that of the Post-Tertiary marine de- 
eae Ina paper which I read before the Tasmanian 

‘a fow weeks since, I pointed out that, until a yory recent 
Feit ie fo elogil stoals of this ident, a peat tie oe ene 
now constitutes the site of this city had been under water. This is 
proved by the extensive deposits of comminuted Shells, all of recent 
5] which are met with, for miles, indeed, along the banks 

the Derwent. Some of these deposits are at an elevation of 
upwards of one hundred fect above high-water mark, and from fifty 
to one hundred yards from the water's edgo, Plainly showing thereby 
that a very recont elevation of the land has taken 
from the condition of the ol think fh formation aay be one 
Siguod to the Pest-sliooone periel 
* Bee specimen No.7, Coll, Geol. Soc, 
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will be found that what appears to be a pale bluish-white 
externally is a dark drab-coloured rock when broken up. 





exposure, > great 
indent in the east coast at Marsa Scirocco has been formed in this 


ble 
Beet Seles teliniotron andlconsleg elesoeieaeeeeateed 
spersed thoughout the Calcarcons Sandstone; the latter are not 
affected by strong acids. ‘The reddish-yellow varieties of this bel 
owe their colour, more or less, to the presence of oxide of iron, which 
exists in much les# quantity in the drab-coloured variety. ‘The 
nodular beds are tho chief objects of attention in this gronp; they 
traverse the rock at variable depths, and differ as to extent, thick~ 
ness, &c. There is one bed in particular which, for its and 
abundance of organic remains, deserves especial notice ; I to 
thut overlying the Lowor Limestone, ‘The nodules aro of irregular 
shape and consistence, and are usually found cemented together or 
dispersed throughout the sundstone. They are various as io consist 
ence, being often crystalline, or merely a liver-coloured porous sub- 
stance, showing a whitish surface when fractured. As to their being 
of organic origin, there does not appear to me any proof at present: 
several nodules contained casts of Shells, chiefly small univalyes;; the 
Sharks’ teeth and Cetacean bones which are common in the nodular 
beds, are often very much worn, as if they had been rolled; Reto- 
pores and marine parasitic Plants are often found in the nodules. 


Za tre sistol-aa being genecally present Ye jenetion. ot tie Oaks 
careous Sandstone with the Lower Limestone is moat regular and 


rock and the Calcareous Sandstone is offen marked by the nodular 
‘bed already mentioned and an abundance of interesting fossils. 
The 





ic 4s. 

Sete cs mates bot as I have not met with one specimen of a 
full-grown Urchin to agree with the description of Marcel de Serres, 
TL. Descrretiows of the Srecres of Ecnrwonenes. 

By Tuowas Warton, M.D., PRS, F.G.8. 

1, Croants Mutrressis, Forbes, 

Stratigraphical position.—Tho small and perfect 
found in No, 1 bed—the Upper Limestono ; fragments; 
individuals of the same species are found in bed No. 5. 

Collections. —Karl of Ducie; Mus, Royal School 
2. Croants Sertnm, Wright. 

Echinus, Scilla, Corp, Mar, tab. xxiii, xxiv, 1747, 


Cidaris Melitensis, and equally remota from Oidaris Adamsii, Wr. 

Seratigraphica! position—Found in bed No. 4 at Malta, 1 
no notes of the distribution of this species beyond the figares on 

Mt, 
8, Croasis Apaaest, Wright, spec. nov, PL, XXT. fig, 5, 

‘Test large, form unknown; ambulacral areas narrow, with two 
marginal rows of small tubercles and four minor rows of 
granules ; poriferous zones narrow and depressed in a groove ; 
of holes opposite one of the plates; 
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‘bulging ont in the middle and depressed at the suture: 
Rae ne cad oon ie H 


is largo with a wide hole, 
only fragment found is the one under deceription, It consists 
of a portion only of two columns of interambulacral plates, four in 
each row, with the half of the adjoining ambulaoral area and pori~ 


el 
i 


the species, which I dedicate to Dr. Leith Adams. 
Stratigraphieal povition-—Collected from bed No. 5 at Malta, 
4, Psanrecravs Ducrm, Wright, 
iy position —Should the specimens in this collection 


prove to bel to this ies only, it will be seen that P, Duciei 
extends the Maltese s, OX Nos. 2 and 3, where 
T have not found it. The finest and specimens are 


from No, 1, and chiefly from tho white ealearcous sandstone, and th 
coralline strata of that bed, whero it is plentiful, and associated with 
Cidaris Malitensis, &e. Sometimes fragments of this and Schizaster 
Seille strew great portions of the white calcareous sandstone strata 
in like the washings on a shore or the deposits from currents, 
It is difficult to find the larger specimens entire ; the largest in this 
collection may be considered one of the best in that ‘There 


No. 5, at the transition hetwoen it and No 4, mens are 
yery common, and seen associated with Cidaris and the 


collection of Cidaris. A specimen showing distribution is sent, 
also a showing two teeth. dirs 1 OE ee 
portions of No. 5 ; I cannotin consequence be certain that the Ui 

extends downwards in that formation, Tt may be that its rarity in 
No, 4 is owing to that bed not haying preserved it so well as the 
Limestones, All the specimens I haye as yet found in No, 5 were 
yery small compared with the largest from No, 1, (A. L, A.) 


5, Psanrmomrens Sore, Wright, 
‘Eehinus, Scilla, Corp. Mar. tab. xiii. fig. 1 and tab. xix, fig. 8. 
‘Tost globular, flattened at the base ; anlvlaeal aoee modertaly 


wide, with two of marginal tuboreles closely set together, 
Se mealies tubersian Ciopownl withont mouch regularity in the 


ATL Hed 


2: 
ee 
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South of France, Spain, Portugal, and Ital Tareas. 
Sardini, Sicily, Mala, tho Tonian Isles, Pu Aue: Haieey 


6, Crrpmasrer avrvs, Leske, 

Stratigraphieal position —This is an abundant Urehin in the Sand- 
bed No. pragervel pepe very fine imens are obtained. It is 
likewise found in the Miocene beds of Port-de-Bouc, Saint-Miniato, 
Tuseany, Nice, Tarin, He de Créte, Isle of Capri, Bonifacio, Corsica, 
an 

Collections —Common in all collections of Miocene fossils, 


7, Curvzaster tavzicvs, Desor, 


Ma oil bol Agassiz and Desor, Cat, Raisonné, 1846, 
eo Clypeaster tauricns, Desor, Synopsis des Echinides Foss., 1858, 


p. 240, 

Olypenster tauricus, Michelin, Monographe des Clypéastres Foss,, 
1861, pls. 10 & 11, p. 118. 

‘Test large, pentagonal, elongated, and sinuous, with five rounded 
angles ; Interal and anterior border inflated, posterior flat ; j,upper 
surface very much elevated under the ambulacra, especially the pos 
terior pair; under surface fiat, concave towards the mouth-open- 
ing, the five valleys deep and narrow, disappearing at the border. 
Etaoin en peer posterior ambulacra, Muadreporiform 


$ ovarian and ocular pores around the circum- 

ecapcas of tho ody. Arubulaosal atoas largely ope at tha lnwie 
part, much inflated and prominents,petaloid embulacra very log, 
extending nearly to the border; poriferous zones wide, meoricie 
concave depressions ; interporiferous zones elevated above 
the Siig po Bempeway concave at the 5 ta 
Dercles small, numerous, and regularly arranged on the upper sur- 
ee acprepnie 
lines on the inte 





olor Bf tach = ree at 

Afinities ent differences —This is one of the largest Clypeasters, 
EEL tg for the elevation of ‘the ambulacral above inter- 
ambulacral areas, the size and doy of the poriferous zones, and 
the wide torminal expansion of the interporiferous 

Localities and Stratigraphical position. fiom bed No:2, 
Malta, where it is rare, It is found likewise in the Miocene of 
Mount Taurus, Asia Minor, and in the Isle of Crete. 

Collections. The Earl of Dacic, and my cabinet, 
You, XX—PART I, Qn 
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‘11. Crypmaster Lartposrris, Agass. 

Mino, Sola, Corp, Mar, Tapia tah 20. 
Clypeaster. Seillé ieie lees tent yy Gat, conn. den 
Bohinficn, 1840.9 73. nek 

Clypeaater scutellatus, Desor, Synopsis des Echinides Foss. 1858, 


p. 242, 

Clypeaster latirostris, Michelin, Monogr. des Clypéastres Foss., 
1861, pl. 15, p, 187, 

Form in general subcireular, comy pentagonal, with rounded 
angles; border very thin, especially posteriorly; upper surface a 
little elevated under the petaloid ambulacra, with a flat margin 
‘beyond ; under surface flat, deeply concave towards the peristome, 
‘with deep ambulacral sulci radiating from the angles to the border; 


small, Madzeporiform 
body forming a convox proninenpe, which nearly conceals all tho 


Scio t visck Gal, ea Sn acted ey neusd 
decta cactying Sem 6 to 10 tabecelos  interporifirones somes. elevated) 
and covered with close-set tubercles ; interambulacral areas like- 
wise elevated and covered with tubercles set wide apart; surface 
of the test between the arcolas of the tubercles covered with a 
fine granulation, which is best seen near the border; base flat, 
concave towards the moath-opening ; peristome round, at the bottom 
of a deep cavity; vent submarginal, eordiform, with the angle towards 
the mouth ; test composed of thick plates. 

Dimensions —Length 4 inches ; ‘breadth 33 inches: height $ inch. 

ities and differences-—This species resembles C. maryinatus, 

it is much smaller and less elevated in the centre ; the petsloid 
ambulacra are not so prominent, the border is rounder, and the test 
thicker than in that species. It very much resembles 0, laganoides, 
‘Ag., from the Miocene of Corsica, 

‘Stratigraphicat position Collected from bed No. 5: 1 find this 
Urchin often associated with Soutella subrotunda, Leske, and by no 
means rare. These two, as far as I have yet observed, are charac 
teristic of the Lower Limestone,” (A. L. A.) 


12, Scurmnta sunnorunna, Leske. 

ition. —* This species is plentiful in the Lower 
Limestone NE Ede Gis Rind hee MNS Tt is 
usually associated with the Echinolampades of No. 5." (A. L. A.) 


18, Proomerwouvs Vassar, Wright. Pl, XXII. figs. Oa—Be. 
Stratigraphical position —Collected from one of the nodular beds 
of No, at Malis wht i ery rae 
Collections.—Mus. Royal School of Mines; Geological Soviety 
cabinet of the Karl of Ducie, os 
L 
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‘The peristome is large, transversely oval, and surrounded by small 
lobes, between which are narrow phylloidal expansions. ha tabers 


those on the baso are wider and further apart, "The small vent 
quite inframarginal, and situated in the prolonged portion of the 
interambulacram. 

Affinities and ‘differences.—This species differs from E, souti 
mis in having a largor and more discoidal test, as wide as it is 
in haying its surface covered with small tubercles very closely set 
together on the entire upper surface (those on the base are wider 
and further apart) and in the concave base. The small yent is 
quite inframarginal, and situated in the prolonged portion of the 
interambulacrum, 

Stratigraphical position.—This Urehin has been collected from all 
the strata of No. 1, althongh entire specimens such os those sent are 
rare. It is found likewise in the Molasse (Miocene), St. Jean de 
Royan (Dréme), St. Paul-Trois-Chiteaux, Cape Couronne, and Mar- 
tigues, and in the Faluns bleus de Narosse. 

Collections. —Museum of the Geological Society ; my cabinet, 


17. Eommoramas scurrvonatts, Leske, Pl, XXI. fig. 4a, 45. 
E¢hinus, Scilla, Corp. Mar. tab, 11., upper figure showing the 
dorsum. 
Echinoneus scutiformis, Leske apud Klein, 1778, p. 174. 
aires soutiformis, Lamarck, Anim, sans Vert., 1816, vol. iii. 


» Bnlempes scutiformis, Desmoulins, Etudes sur les Echinides, 
1885, p. 34 

Exhinolampas Francii, Desmoulins, Etudes sur lesEchinides, p. 360. 

Echinolampas soutiformis, Desor, Synopsis des Echinides Foss., 
1858, p. 308. 

‘Test large, oval, wider behind than before ; upper surface convex, 
subconical ; ambulacral summit exeentral ; petaloid ambulacra, equil 
in width, extending over more than half of the dorsum sides in- 
flated ; border rounded ; baso convex at the sides, concave towards tho 

mouth-opening. 

Dimensions. reins Tength Bp-inches; width 3pinches; height 1fyinch. 

Description—This is a rare Urchin at ., and is found only in 

i subrotunda, 


ambulacra; the pairs of pores are oblique; the outer series aro 

round, slit like the inner, and the connecting sulci are very distinct. 
disk is small and a little excontral; the genital plates 

and conesaled by the poe alee ee 


3 
iH 
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slightly arched from front to back. The peristome is nearer the 
anterior border ; its form is indistinet from adherent matrix; it 
appears to be oblique and angular. ‘The poriferous zones descend 
to the margin without doubling. ‘The vent is large and oblong, one 
fp nah Ledeen ead aptatraacapeeg caEa ge ad. 
border, and occupying much of the basal portion of the interam- 
bulacram, ‘The apical disk is small and Scena ih oe 
ovarian pores; the tubercles are small, equal, and closely set 

Affinities and differences. —It resemblos A. apheles, nies the 
ferraginous Nummulitic bed at Verona; but it differs from that 
species in having the tet x egular ova, not tapering behind, und 
gif Sarrnaa:behe Pape selects Boas U; 

1 position.- bed No, 1, the Upper 

Limestone, at Malta, where it is extremely rare, 


9, Coxoourrvs riscrosomus, Agassiz. 

Garcon position.“ T have mot with this Urchin pretty 
often. in the red aad yellow Sand: bed No. ®, city in the redder 
portions, The specimen from No. + I am disposed to consider speci- 
fically identical with those from No. 2. It is rare, and when met 
with is usually seen in fragments. All I have found have been in the 
Rodiala-bede of No, 4. ‘Tha: difarence in shape ef the specimens ia 
the collection is evidently the result of pressure.” (A. L. A.) 

Collections anc locabities. Bristol Museum; Royal School 
ari of Ducie's Coll; ao eabtie Balistro, Corsica; Molasso du 
Cap Couronne, p ey roegee @Alicante (Delue); 
Furedjeh Bory Rated raoa west of Desor). 


20, Heamasrer Correacr, Wright, 

Stratigraphical position,— Collected from bed No. 4, the Calea~ 
reous Sandstone, at Malta, I havo not found it in any collection of 
Miocene fossils, What appears to me a specimen of this Urchin from 
No. I bed is, however, a very imperfect example. ‘The specimens from 
beds Nos, 4and 5 certainly belong to this species; should there be 
any doubt as to that from No, 1, we had better discard it and wait for 
more authentic information, 7. Cotteaui is o common Urchin in 
lpg and is nearly always associated with 1, Scille, especially in 

the weather- and surf-worn rocks around the harbour of Valetta, 
where it may be seen in groups on the shelving parts, with the 
ambulacral surfaces lying uppermost, as if the animals had died 
where they are now found. I may remark that this is generally 
The cue with all Kckinoderms of No. 4, excepting those in the 
nodule-beds, where the fossils are all jumbled together. Tt is met 
with in the nodule-bods, also in the upper portions of No, 5, where 
itis common,” (A. L.A.) 


1, Humtasren Sor.t.x, Wright, 

i feria .—* This Urchin is common in No, 4 with 
the other species of the genus just named, It is also plentiful in the 
transition and upper portions of No, 5; but all the specimens I 
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Collections —Royal School of Mines ; British Museum ; Bristol Mu- 
seum ; Museum of the Geological Society ; Earl of Ducie’s cabinet. 
26. Scmzasren Desont, Wright. 

Stratigeaphical position.—* All my pene aro from No, 4 bed, 
where this Urchin is not uncommon, and is usually associated with 
Hemiaster Scillw, H. Cotteaui, and Brissopsis Grateloupi, also Schi- 
zaster Parkingonii and Prenaster excentriens.” (A.L. A.) 

Collections,—Common in all collections of Maltese Urchins, 


Genus Brissvs, Aristotle, Klein, 
Large Urchins with an ovoid or clongated test ; ambulacral sum— 
mit, very excentral, and ombulacrum rudimentary; anterior pair of 
ambulacra deeply sunk and nearly transverse ; posterior pair forming 
an acute angle with the anterior pair and directed backwards, they 
are sinuous and concave; the peripetalous faseiole closely embraces the 
ambulacral pairs, and forms an arch on tho anterior border ; the 
subanal fasciole describes a cordate figure below the vent, which is 
large, oblong, and vertical. Apical disk small, four genital pores. 





ing and fossil species ; the Jatter are found only in 
fhe Tented fr fotsontiac, mad cra sins of Misono und Piomeatvese 


27. Batssvs tarvs, Wright. 

Distinetive characters.—The breadth of the test; the i 
of tho upper surface; the depth of the ambulacra, the anterior pair 
being less transverse, and the posterior pair more expanded than in 
the other species ; the ambulacral summit is more central, and the 
anteal sulcus deeper than in its congeners. 

Stratigraphical porition.—I have only found this Urchin in No. 1, 
and chiefly in the lower or coralline stratum, where in certain 
Jocalities it is not uncommon, and usually met with in a frag- 
mentary condition, Several good specimens have been found in the 
above stratum a an a ee 
panying specimens were discovered. What appear to be tl ines 
of this Urchin we seen on the tndor surface of the broadest of the 
specimens. 

Collections. —Museum of the Royal School of Mines; Karl of 
Ducie’s cabinet; Museum of the Geological Society ; and my cabinet, 
28, Brussvs ortixprices, Agassiz. 

graphical position.— Allowing for the effects of 

Hecate etacaly pore. lel tts soon ee 
mens, chiefly in the dorsal surfaces, which appear flatter in somo 
than in others. This Urchin is common in the coralline stratum of 
No. 1, especially on certain cliff-exposures on the south coast. It 
is often associated with Brissus imbricatue (so named and sent). 
There does not appear to be any difference between the specimens 
from Nos, 1 and 5 in the collection, 
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Stratigraphic positim Collected from bed No, yin a marly 
stratum of the Upper Limestone, at Mal 
Collections. My eabinet. 
BL, Pentoosavs Larus, Agassiz. 


caesarean) ition.—Collected at Malta from bed No. 4, 
both from (a RRR et nodule-beds; the 
See Bae Be nlcaee hate tate natales Sa ee 
have one specimen from the Miocene of Corsica, 

Collections.—Musoum of the Geological Society ; my cabinet. 
32. Toxomnrssus cnescexticvs, Wright. 

ic ic vamp hor tras oh ke 

sandstone of bed No. 4. T know only the specimen T figured in 
Ann, and Mag. Nat, Hist, 2nd series, vol, xv. pl, 6, fig. 1, wal tice 
is in my cabinet. 


Genus Prenasren, Desor, 1853, 

Urehins fi an sre eee test, and Pe Auueeee Fat 
very excent Petaloid ambulacra very lepressed, ni 
Jovel with the surface, very divergent, and often wee 
anteal sulcus nearly obliterated, Peri incomplete, 
absent from the anterior border. Lateral fasciole entirely encit 
the lower border of the test, The species are all extinct, and fo 
in the Upper Cretaceous rocks and in the Eocene Tertiaries, Our 
Doe Pa ls & We ly, yet catalogued from the Miocene 

its. 


32. Pruwasren SECENTRICUS, Wright. Pl. XXIL. fig. 8. 


34. Feats Koxixeri, Wright. PL. XXL. figs. 5a—5e. 


Affinities and di sgatigeh oye inguished from J, 
grnatnt Det. in being smaller, having fewer bereles within 
the peripetalous and being more elevated behind ; the basal 


Pape and the sare nt Lueeetbetocs are tikes muller ea 

ee leatigraphicol This Urchin is common in bed No. 4, 
position. —* 

pad i otale fel heen th uppos partons af No 6” (A, 12'A} 


85. Srataxovs ocertarus, Defrance. Pl. XXL. figs. La, Lb, 


as ' 

8. Nicole, Agass., from the Molasso of Chaux-de-fonds, is stated by 

M. be identioal with . ocellatwe, Defr, This species i 80 

remarkable for the size and depth of the ureolas of the large tubercles 
surface of the test, from the centre of which the 
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which is broadly and sharply truncated; in the half of this 
space the ‘transversely oval vent is found. base is flat ; 


bulacra, 
ties and diferencen 8. deiphinus resembles 3. Demaret, 
but is proportionately shorter and broader ; 


Locality and Stratigraphical position,—A large specimen has been 
obtained from the No, 1 (the Upper Limestone), and a smaller form 
from No. 2 (the yellow sand) at Malta, 

M. Defrance’s specimen came from the Molasse of St.-Paul- 
‘Trois-Chiteaux. 

Callections.—Muscum of the (Geological Society ; my cabinet. 

37. Sramaxovs rusrurosus, Wright, sp. nov. Pl. XXL. fig. 2. 

‘Test cordate ; anterior border widely grooved ; anteal sulcus deep ; 
petaloid ambulacra long, nearly equal, and concave ; the five upper 
plates of all the interambulucra with groups of large tubercles on. 
each ; apical disk small,excentral ; four genital pores ; posterior border 
ase rounded before, with a prominent convex 

imensions.—Antero-posterior diamoter 1,4, inch ; transverse dia 
meter 1,4; inch ; height yy inch. 

Description—The wide groove in the front border, and the groups 
of large pustular-looking tubercles on the five uppermost plates of 
all the interambulacra, form the diagnostic charactors of this species. 
‘The potaloid ambulnera arc nearly equal in siaos they are long, straighs 
and concave, the anterior pair being gently flexed forwards and 
outwards, whilst the posterior pair are directed backwards. The 
poriferous zones are half as wide as the internal spaces; the small 
apical disk is excentral, with four ovarian holes, the spongy madrepo- 
riform body occupying the middle ; the surfiuce of the plates is covered 
with very sinall tubercles set closely together, which contrast strongly 
with the large dorsal tubercles of the interambulacra; the posterior 
border is slightly truncated, and the vent occupies the upper half of 
the section ; Bi had ts slightly convex anteriorly, but largely so 
posteriorly ; from the prominence and convexity of the plastron, the 
‘true position of the poristenns otib pessecortate rscreetazee of 
the fracture in the base of the most perfect specimen. 

Affinities and differences —Vho diagnosis of this specios has been 
already pointed out; it differs from all its known congeners in the 
width of the groove, in its anterior border, and the regular grouping 
of its large tubercles. Pt 

ely and Stratigraphical position.—Collected from bed No. 4. 

The only specimens eae those belonging to the Muscum of 
the Geological Societ 
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Fig. 1. Brissus tuberculatus, Met Upper surface, reduced one-half. 
2 = imbricatus Wright ——e reduced one-half. 
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‘Wissenschaften zu Berlin. Aus dem Jahre 1863, 1864, 


— zur Kenntniss der unterseeischen Aguihas-Bank 
dics leas lee ts tendgubencen teecaas ia 


Heteromorphie der Metalle in ihren isomorphen 
a Bows Ueber den Meteorit von der lide anak 30, 


——. Ueber zwei neue Me 441, 


——. Zeitschrift der deutschen goologischen Gesellschaft, Yol. xv. 
Heft 4. August to October 1863. 


riStntlcho dee Adal 077 


TEE cn und Glicderung des Keupers in Oberachle- 


sien, 
—..’ Dio Altersbestimmung des schwarzen Marmors yon Dombnik 

im Gobieto von Krakau, 708, 
A. Kunth,—Ueber die Kreidemulde bei Lahn in Niederschlesion, 714 


ie 
—. —. Vol. xvi, Heft 1, November 1863 to January 1864. 
Proceedings, 1; Letters, 12. 
G, Rose.—Zur Erinnerung an E. Mitscherlich, 21. 
G. vom Rath—Skiceen sue dem vullanisehen Goblet deo Nisdar~ 


vou ibe —Zur Geologie der Canarien, foe ee 
G. vom Rath.—Ueber die Queckselber-( ‘allalta in den Vene= 
tianischen Alpen, 


if ah (oll). 
ALM. Gliicksolig.—Das Vorkoinmen des Apatites und Flusses anf dem 
BE Schad Die Gledsrane lr ier obsen ig 15 
R, Richter—Der Kulm in Thi 50 (aes 
J:R. Gppert-—Ueberlobende van el 2 Cee 178. 
Usher dan Vorkormmea ¥ Monocotyledon 
Koblenperiode, 175. 
Caen, Bulletin do ln Socicté Limndenne de Normandie, Vol, vii 








der 


Moriére,—Les crustacés fossiles des terrain jurnssiques du Calvados, 
Munier-Chalmas,—Les Vulsecllidee, 97 (plate). 

1 hal aneaieermmeie 
Moridre.—Le Gris de Sai Pea (Ome) et le Lins de I 

Gimeriant d’Argentan, 161. c » ges 

EParreetts din Ape Soest 

= Nouvel espice Piiaen tena Vétage Oxfordien, 190 
pe ouvoll epics d'Oseabron (Chitn Kina) a Lis moyen 


da la Normandie, 102, 
‘VOL, XX,—PART 1, Qu 


a 
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Coen. Bulletin de Ia Société Linnéenne de Normandie, Vol. viii. 
(continued). 


‘Bugino Deslongchamps—Des Patellidées et Bullidées nouvelles des 
urusiquoy, 190 
— Difficultés de l'étude des séries 208, 
— Laeérie Silurionne dans la valléo de In Laize, 210 
Comparaison de In Grande Oolithe de Normandie ayec celle de 
ater Sesallopodan notvents oe pos poem St 
Moriire “Une 9 sousiardle de Blades (Sjeiln ry 
samara te 2. dans les calenires lithographiques de 
sages  cicologie de 1a Nouvello-Calédont, 382 


Se ae Oe Rotts Ais eae ‘Vol. xiii. 


3B. do Frompontel —Monagenpi dog Perle Jrneeeee 
wae Deslongchampa—Les Tonsuxiens de Mépoque Tum 
7s du du Udpaicnsnt da Calvados (D plats). 


Cae eer New Series, Nos. 60 & 51, Murch and April 
4, . 









E. J. Chapman,—Allsnite in Canadian Rocka, 103. 


Chemical Society. Journal, Seoond Series, Vol ii. April and May 


Colliery Guardian. Vol. vii. Nos. 170-182. 1864, 
Notices of Meetings of Scientific Societies, &c. 
Wey, Sythe tecture Mi 204, 290. 
5 Gon Dit of Nevada 
Ure's ‘ Dicti of Man and ' 84. 
Heras Sad Se 


lo, 324. - 


Minerals from Mi: 327. 
‘ha tron Ore at Sandsingba, 5 


Cotteswold Natnralists’ Field Club. Proceedings, 1863. 
J. Jones. Geology of Sharpness Point District, 128, 
Wright-—Mis Holland's Colleotion of Lins 
——. Ammonites of the Lins Formation, 162 
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Darmstadt, _ Notizblatt des Vereins fiir Erdkunde, &c, Nos, 1-20. 


October 1854 to July 1855. 
Be Ludwig Venwek canes on Darah Hessen 
nde teaver 7, 105 118 (plate), pein 
—Der i westlichon Hossischen Oden- 


——. —. Jnhrgang2, Nos.21-40,- October 1855 to June 1856, 
Staring Usbor dio goologische Deschafenheit von Surinam, 148, 


‘Tertiirkreide von Garbenteich, 177 
HE Edwig— Disa Dersnblagen dos Matas i Ofiabach, 


Seiichi doa, Vikram von Hisencesta Ub Danan oes 
aes eee Seflichen Thetle der Prov. Oberhesoon, 288, 241 (pi 


Haingriindan bei 
Rea susan re unohlen ee. Fi 

Dresden. aden. Verbandlongen der kaiserlichen Leopoldino-Carolinischen 

deutschen Akademie der Naturforscher. Vol. xxii, 1864, 
Genive, Mémoires de la Socisté de Physique ot d'Histoire Naturelle. 
Vol, xvii. 1’ partie, 1863, 
Pictot.—Les limites du genre Troceras ot sux lo 7: obliquatum, 28 
Sys itatts dm les genres Ancyloceras et Crioeras, an sujet. do 


Vexistence d'une bouche dans le Crioceras Duvalii, 28, 
i Berean a Ghose SG nee 


des Ammonites 

ere ee 
a groupe des. ct Mantel, 34 (6 plates). 

De Loriol—Deux Echinides nouveaux de’ V'étage Nammulitique 


WEgypte, 108 (plate). 
Geologist, Vol. vii. Nos. 76-78. April to May 1864. 
§: J, Mackio.—Rambo in the North of France, 121 
H, Mitchell. —Acanthodes in Palmozoie Rocks, 190. 
T. Rupert Jones —Fossil Foraminifera of Malta and Gozo, 133. 
Notice of the Rev. Dr. Andarson, 185. 
-—Rostoration of ae 

Sn ‘cie—Dr. Frankland on the 
David 


Su. Hin Geter em ‘of the Earth, 201, 


= 242 
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Mining and Smelting Magazine. Vol. v. Nos, 28-30. April to 
June 1864. 
Notices of Meetings of Scientific 5. 
Monlonite then af Lelaed ead Cesawall, 316, 
Mordenite, the new Zeolite, 223. 


Origin nigh of Ceretalis stllino ond Enyptive Rocks, 324, 


Moscow. Nouveaux Mémoires de la Société Tmpériule des Nutura~ 
listes de Moscou. Vol, xiii. livr. 2. 1861, 


Munich, Sitzungsberichte der k, bayer. Akademio der Wissenschaften 
mi Minchen, 1864,i, Hefte 1 & 2, 
‘Von Kobell.—Ueber den Aedelforsit und Sphenoklas, 72, 


Neuchatel. Bulletin de la Socidté dea Sciences Naturelles de Neu- 
chatel. Vol. vi. second cahier, 1863. 


Dosor.—Terrains socondaires du vorsant méridional dos Alpes, spé- 
cinlement de la Lombardie, 394 (plate). 


Paris. Annales des Mines. Sixiéme Serie. Vol. v. livraison 1, 
1364, 


——.° Bulletin de 1a Société Géologiquo de France. Deuxiéme 
Série. Vol, xix, feuill. 69-75, 


Részios extrerdiare & Saint-Gaudens (Hauto-Garonne), 1089 (2 


—. —. ——. Vol. xxi, feuill, 1-5, March 1864, 


The bray. Sula Trion Mea dee Aug. Dells, 1. 
ur iia Hera de M. Avy 
Tea Hone Couches nésconiesaes ot alblennes de Want, 14 
De Binkhorst.—Coupe du Heunsberg & Fuuquemont, 16, 
Tal d'Fiehwald Terman jurueique & poisons et & insects d'ean 
donce de la Sitérie orieritale, 1 
J, Delanoiie—Stalactites de fer, 25. 
Ea. Haves. Observations géoogiqnes eur le département de" Yonne 


suse ica ir ba rte {djopiibBkduc Oe ix eoroe a Ooeee 
Dury (Nouvelle-Zélande), 3 cae 
Daines—Psitio de orches 3 Glauptrs nade ds roches 


ols Bode cusbnite 38 
tious sur fea escheat 

Their "Anja er FADberil, contenant doe sil 
woillés, 96, 

N. de Mercey.—Dépéts diluviens do In Somme, 42, 

Ed. Hébert.—Principaux éléments du terrain quaternaire, ete, et 
age de de ang A silex, 58, 

Th ty piticeecedetouieatel ’ Estoques du Micon, 


eye ps. —Résumé de Ia f Fremiteo partie du travail 
os ob les JU RSonmerieca jumsanigoes dl 


— on errahiepodes da Kas d I'Eepague, 60 
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Photographic Journal. Nos. 144-146. April to Tune 1864. 
~Quartetly Journal of Microscopical Scienoo, New Serios. No, 14. 
April 1864, 


Quarterly Journal of Science. No. 2. April 1864. 
W. Tarner.—The Fossil Skull Controversy, 260. 
i Societies, 280, 


E. Hull—Brazilian Goal-felds, 887. 
Reader. Vol, iii, Nos. 66-78. 1864, 


R. B, Watson. —Lake-basins—Glacier-erosion Hypothesis, 461. 


Geological Plagiarism, 461. 

Pe Tigges On the Structure and Classification of the Mammalia, 
A.C, Ramsay —Fossils inthe Laurentian Limestones of Canada, 626. 
‘MM, Lartet and H. Christy.—Cave-researches in Central France, 556. 
J, B. Thos —Mountain-valleys and Lake-bosing 657 


Royal Geographical Society. Proceedings. Vol. viii. No.8. 1864. 


Royal Horticultural Society. Proceedings. Vol. iy, Nos. 6-0. 
‘April to June 1864, 
Royal Irish Academy. Proceedings. Vol. viii. Parts 1-6, 1861-63, 
J. Beete Jukes.—Flint Implements found in the Gravel of St. Acheul, 
and their mode of occurrence, 220, 
—. ‘Transactions, Vol, xxiv. Parts 1&8, 1864, 


ret Philosophical Transactions, Vol. eliii. Parts 1 & 2, 
863. 


Owon.— of Von Meyer, with a description of the Fossil 
Bette hte ai otis Seals Tattogephic Stone of 
Solenhofen, 38 (4 platec). 

——. Proceedings, Vol. xiii, Nos. 62-64, 1864, 


Beientific Record. Nos,1&2, 1864. 
Notices of Moctings of Scientific Societies, &o, 
Gade — Etudes sur Ia végétation duu Sud-Est de la France, & 


Vépoque 
Yolennds —their Nature and tho Phonomena usually attendant on 
their action, 21. 
Discovery of Gsseous Breccia with worked flintsin caverns in Syria, 24. 


i 
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Society of Arts. Journal. Vol. xii. Nos. 593-605. 1864, 
Notices of of 
Btion cM of Sets Bodaeat 
caspase 


in Queensland, 397. 
, Bicone Warta of Coal, 463, 
Eagle.—Gold-mining in Vietoria, 498, 538. 
‘Teign Naturalists? Field Club, Proceedings. 1862-63. 
Turin. Memorie della Reale Accademia delle Scienze di Torino. 
Serie 2, Vol. xx. 1863, 
Gastaldi—Frammenti di Geologia del Piemonte, 2965. 
poe ashe dae 1s gl eee a Vol. xiii. 
0. 
D, Stur-—Darcht iber dis gealogische Ueberschte-Aufoahme isn 
‘mittleren Theile Crontiens, 485. 
E, Sucss.—Bericht liber die Arbeiten der Wasserversorgunge-Com- 
‘mission am 31 Juli 1863, 524, 
L. v, Farkas-Vukotinovie,—Ucher das Vorkommen der Kohle in 


Croatien, 530. 
A, Felix: “Ueber eine now aufgefundene Jou und Brom baltende 


‘Andrian. t iibor die im siidlichen Theile Bihmens with 
F. Daiiearea Die Verhiltnisse der Umgebung 
: wa. —I en von 
ae ne 
38, Wolds Die’ geologiachen Verhillniose dea Bodene der Stadt 


H, Wolf.—Die Stadt und Seige Olmiite, 574, 
A. Pichler—Zur Geognosie Tirole, 
‘Verhandlangon der k.-k. geologischon Roichsanstalt 1863. 

—. Kaiserliche Akademie der Wissenschaften. Abstracts of 

etn Nos. 8-15. Jahrg, 1864. 
-—eber einen in der Tertitir-Formntion sehr yerbreiteten Fan, 


Hisidingen—Moteiten, 70 
fochstetter—Das Vorkommen und die verschiedenen Abarten 
‘von neuseeliindischem Nephrit, 82, 
A. Bous—Ueber die Physiognomik der Gebirgsketten, 101, 
—. Vorhandlungen der k,-k. zoologisch-botanischen Gesellschaft, 
Jabrg. 1863, Vol. xiii. 
York. Yorkshire Philosophion! Society. Annual Report for 1863. 
Procter—Red Chalk, 23. 


Berney ah ‘on Mr, Pengelly's Researches upon the Lignite-beds 


Zoological Society. Sakae April 1864, 
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II. PERIODICALS PURCHASED FOR THE LIBRARY. 
Annals and Magazine of Natural History. ‘Third Series. Vol. xiii. 
See Tee Apel etree 
Fr Maso Danean:—Deerption of md remake upon ame Fost 
“Corals from Sinde, 205 ( 
and Christy + Boesintnceot Man and the Reindeer in Ceutrl 


France, 323, 
8. V. Wood.—Belgian equivalents of the Uj and Lower Drift of 
the Enstern Counties, ett ge 


Bainburgh New Philosophical Journal. Now Series, Vol, xix. 
Part 2. No. 88. 
R, B, Wateon,—Drift-beds with Shells in 312. 
W. Turner.—Human Crania allied to the and Neanderthal 
Skulls, $14. 
Leonhard und Geinitz’s Neues Jahrbuch fiir Mineralogie, Geologie, 
‘und Poliontologic, Jahrgang 1864, Hefte 1-3. 4 
‘Hi_B. Geinitz.—Ueber organische Ueberreste in dem Dachschiefer von 


©. |W. Gimbal —Ueber in neues Entharz Euoamit ana einem 





Stradonit P 
TL R. Gi —Tertiiirflora von Java, 177. 
—Ueber die tertiiiren Wi cdurkiuer ‘von Steinheim bei 


ha TR Goppert—Uebeor Finschliisse im Diamant, 
—Demerlangen ber den Serpentinfle sd den Gabi von 
in 
OL Wales Ueber Votous und andro Planzen des bunten Sand- 
ssteins, 278 (plate). 
G. G, Winkler —Britrige sur Geologic der bayrischen Alpen, 205 


a. & Bic er Eindriicke in den Geschieben der Nagelfluh und 
den Gesteinon der 








der Quartir-Formation zwischen den 
Ostechweiz und dem, Ji in Baden, 315, 
©, Fuchs,—Schillerfols bei Schriesheim an der 326, 
A. Miiller—Ueber das Pe ioe von Saurier-] bunten 


‘Sandstein bei 

Letters; Notices ar Books Minerals, Geology, and Fossils, 
LInstitut, 1” Section, 32° Année, Nos, 1573-1586, 
——. 2 Section, 20° Année, Nos, 388-840. 
Natural History Review, No. 14, April 1804, 

Antiquity of Man, 200, 

Proceedings of Learned Societies, 290, 

Bone-caves in Borneo, 308, 
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Gippert, ae Riots Ahir te a 
fiir Handel, Gewerbe, und iiffentliche Arbeiten im August 

ear September 1850 in dem westphiilischen Hauptbergdistrict 
unternommene Reise zum Zwecke der Untersuchung der in der 
dortigen Steinko! yorkommenden fossilen Flora, 

——. Ueber die in der Geschiebeformation vorkommenden verstein- 
ten Hilzer. 1863, 

Gras, 8. Considérations sur les anciens lits de déjection des torrents 
des Alpes ct sur leur liaison avec le phénoméne erratique. 


Guiscardi, G. Studi sulla famiglia delle Rudiste. 1864, 


Haidinger, W. Ansprache desDiroctors der k,-k. grologischon Reiche- 
anstalt, 1863. From Sir C. Lyell, Bart., D.C.Ln F.RS., PGS. 
Haliturton, R. G. New Materials for the History of Man, No. ii. 

Astronomical Features in the Mosaic Cosmogony, 1864. 


Hartung, G. Geologische Beschreibung der Inseln Madeira und 
Porto Santo, 1864. 


Hawer, F. R, von, und G, Stache. Geologic Siebenbiirgens nach den 
Aufnahmen der k.-k. geologischen Reichsanstalt und literarischon 
Hiilfsmitteln. 18 

Hébert, E, Notice sur Paul Dalimier, 1864, 


——. Observations sur les principaux éléments du terrain quater- 

so les agra eal srg cetera Ja formation et 
sur Page de Vargile a silox, 1863. 

——. Sur la craic glauconicuse du nord-ouest du bassin de Paris. 

1864, 


Hallwald, de. on the results of the Photographic Expo- 
dition into the “Hoben Tauern” (Austrian Alps). 1863, 
Hochstetter, epee ase A Geologisch-topographischer 
‘Atlas von Nou-Seoland, 

Hull, B. Soi ey to onic ene 
sources of Water-supply for Towns. 1864, 


Karver, F, Die Foraminiferen-Fauna dos tertiiiren Griinsandsteines 
der Orakei-Bay bei Auckland. 1864, 


Kirkby, J. W. On some Fossils from the Lower Lime- 
stone of Sunderland; and on the ocourrence of in the 
highest beds of the Durham Coal-measures. 1864, 


—— and . Atthey, On some Fish-remains from the Durham 
‘and Northumberland Coal-measures, 1864. 
Lon, I. Observations on the genus Unio, Cing with doseri 


‘of new species, their soft parts, and embryonic forms, in tho 
Unionidae. Vol. x. 1863. 
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Savi, P, Dei movimenti avvenuti dopo Ia deposizione del terreno 

pliocenico nel suolo della Toscana al quali sembra debbasi attribuire 
Yattuale configurazione della sua superficie, 1863, 

=e sulla constituzione geologica della provincia di Pisa, 


——. Sopra i depositi di salgomma ¢ sulle neque salifere di Voltar- 
rano, 1862, 


——. Sulla constituzione geologiea delle ellissoidi della catena 
metallifera ed in particolare di quella delle Alpi Apuane, 1864. 
Sclwarce, G. Példtani Kisérlerletek a Hellénségnel Nagysindorko- 

rig, | 1863, . 
Senoner, A, Nuove considerazioni intorno le meteore esogene cio’ 


Je stelle cadenti e gli uranoliti, 1863, From Sir C, Lyell, Bart., 
DCL, PRS. 


Speyer, O. Die Ostracoden der Casseler Tertiiirbildamgen. 1863. 


Verneuil, Hi. de, et L. Lartet. Note sur le calesire 4 Lychnus des 
environs de Segura (Aragon), 1863, ~ 


Wolf, I. Die Stadt und Umgebung von Olmiitz, Eine geologische 
Skizze zur Erliiuterung der Verhiltnisse ihrer Wasserquellen, 
1863, Fam Count Marschall, For, Corr. G.S. 

Woodward, 8. P. On Echinothuria floris, a new and anomalous 
Echinoderm from the Chalk of Kent. 1863. 


—. Some account of Bavrettiu, a new and remarkable fossil Shell 
from the Hippurite-limestone of Jamaica, 1862. 


Zigno, A. de. Sulle piante fossili del trias di Recoaro raccolte dal 
Prof. A. Massalongo, 1862, 


Zittel, K. A. von, Die fossilen Biyalyen der Gosaugebilde in den 
nordistlichen Alpen, 1862. 


—, F. von Hauer, und E, Suess. Fossile Mollusken und Echi< 
nodermen aus Neu-Seeland, 1864, 
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ANNUAL GENERAL MEETING, FEB. 19, 1804. 
REPORT OF THE COUNCII. 


1s prosnting their Annaal Roport to the Geologie Sociaty of Lan~ 
don, the Council are again afforded an opportunity of, 

the Fellows upon the general prosperity and the unusually large in 
crease in the numbers of the Society during the past year. 

‘Tho Fellows elected last your are no fewer than 08 in number, a, 
addition to the list unparalleled in the history of the Society; of 
those 54 have paid their fees, making with four previously elected, 
who paid their foes in 1863, the large augmentation of 58 new Fel- 
Tora, Ox tho oer band, 17 Follows hare fed ding 18 pau yo 


Special 

January 8, 1203, and alluded to in the last Annual fered of the 
Council. ‘One of these has since been elected to fill the vacaney 
among the Foreign Mombers, 

‘The total number of the Society at the close of 1862 was 969; at 
the close of 1863, 1033. 

The Income during 1863 has exceeded the Expenditure hy 
£15 10s, 3d, Considering that in the Library-expenditnre of the 
oar is included the sum of £33 13s. 6d., being the cost of the new 
Supplement-catalogue, and that in the Houso-expenditure is included 
about £30 for carpet and matting in the Meeting-room; and taking 
into osomnt that this was the ‘int your in, which the Bye-lsw 
reducing the Annual subscription of resident Fellows from £3 Be. to 
£2 2s., and raising the subscriptions of future Non-residents to the 
same amount, came into operation, and that it lessened for a time 
the amount of the annual subscriptions by the sum of 220 guineas,— 
this result must be considerod extromely satisfactory ; and it proves 
Doth the clasticity of the Society's resources, and the wisdom of the 
measure just referred to. 

‘The funded property of the Society remains the same as at the last 
Anniversary, namely, £4350, 

‘VOL, XX. a 
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first reduced to oriler the intrieate region geeupied by the Sivisn 
rocks in Wales, the adjoining counties, and other parts of England, 

2nd, For his important work on the Geology of Russia, the fruit 
of several years’ labour in the field, in which, with his coadjutors 
M. deVerneuil and Count Keyserling, he discovered and mapped the 
true relations of the formations that lie in European Russia and the 
Ural Mountains, and corrclated them with tho strata of the other 
parts of Europe, And 

Srl. For his remarkable diseovery of the trae relations of all he 
rocks beneath the Old Red Sandstone that form the 
Scotland, by which he proved the existonce of an older Geetae ase 
rentian or Lewis) tad of a yoabnne'act of flagsy, metamorphic, 
micaceous, and gneissic strata of true Lower Silurian age. 

Tho balance of the proceeds of the Wollaston Fund has been 
awarded to M, Deshayes, to assist him in his work on the Mollusca 
of the Paris Basin, and in testimony of tho high esteem in which the 
EE SES 


Report of the Library and Museum Committee, 1863-64, 
The Museum. 


Since the last Anniversary an unusually large number of import= 
ant additions have been made to the Foreign Museum, including some 
extensive collections illustrating the geology of considerable tracts 
of country. Of these donations the following are more especially 
noteworthy. An extensive series of Rock-specimens illustrating the 
geology of the region near the 49th parullel of latitude in America, 
and ly referred to in Mr. Bauerman’s Report on the Geo- 
logy of that aati, shorty to bo published, prevented by HE: Bauer- 
man, Esq., F.G.8. ‘A very large and valuable collection of Rocks 
and Fossils illustrating the Geology of Victoria, and labelled with 
reference to the Map-sheots ofthe Ucoloyieal Satvoy of that elony, 
presented by R. A.C, Selwyn, Esq. A collection of a eee 
from Ras Fartak, on the south-east coast of Arabia, one of fossils 
from the Somali Mountains collected Messrs. Burton and 


found at high levels in, the Nile Valley, presented by Dr.Leith Adams, 
Collections in illustration of papers read before the Society have been 
ven by Sir R. I. Murchison, K.C.B., F.G.8., Dr, Macdonald, F.RS., 
Bullock, R.N., and others, " Interesting and important spe~ 

Gimens haye also been received from F. Poole, Esq., J. de C, Sow= 


= 
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same localities, ‘This Catalogue haa alan been copiod by Me Sis 
0 far as Europe is concerned, and it will be finished as soon as cir- 
cumstances Will permit. 

‘The drawers containing the Sharpe Collection of Mollusca have 
been furnished with glazed lining, and a Catalogue of the Foreign 
specimens contained in the collection has been commenced. 

‘The numerous additions lately made to the Foreign Collections 
ocean aay ero goers neo the eee aL ae 
these havo long sinco beon filled, This year the use of about 120 
drawers in the recess in the Lower Muscum was obtained by elimi~ 
nating the useless rock-specimens from the British Collection. These 
Arawers are now almost all occupied, and the question of providing 
more for Foreign specimens will soon command the attention 
of the once more, Several of the drawers here alluded to 
haye been filled with valuable collections of rock-specimens, which 


a competent snecessor. 
‘The Committos cannot conclade this Report without drawing the 


attention of the Council to the unremitting zeal and continuous 
by Mr. Hornor, who has spent soveral hours almost daily in actual 
‘work in the Museum. 
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Comparative Statement of the Number of the Society at the close of the 





years 1862 and 1863. 
Deo, 31,1862. Dee, 31, 1863, 

135 oe 144 

306 329 

476 470 

7 m2 

3 3 

48 AT 

: 30 

Personage of Hoyal Dlood 1 

960 1033 

eS 2 


Genoral Statement explanatory of the Alteration in the Number of 
Filows, Honorary Members, §c. at the close of the years 1862 and 
1863, 

Number of Com; , Contributing and Non-contri- 

buting Selopw faogaber ‘BI, A869: ce wecectie 
Add Fallows elected daring former year and pid =) 


Add Fallows elected and paid in 1863 . 


O17 











Deduct Compounders deceased 
Contributing Fellows deceased. 
Non-contributing Fellows deceased 
Contributing Fellows resigned... 
Non-contributing Fellow resigned 








‘Number of Personages of Royal Blood, Honorary Mem- 
bers, and Foreign Members, Dec. 31, 1862... } 
Add Foreign Correspondents clocted in 1863 ...... 


Deduct Foreign Member deveased...... apeeaeTey 
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for Italy in tho International Exhibition, Minister of Agriculture 
and Commerce, Turin; Tl Cavaliero C. Perazzi, of the Royal Corps 


of Mining Engineers, Engineer for the Bin oe of 5 sts 
Watson, Francis Drake, Leicester 5 
0.6 Macht Bay Yale College, US 

March 18th.—Robert Mushet, Bsa Royal Mint, Tower Hills Hilary 
Bauerman, Esq., Geologist to the North American Bo 


Survey; Frank M‘Lean, Esq., BA, C.E., 2 Park Street, Weet~ 
minster; and Samuel Baines, Esq., "Holroyd House, Lighteliffe, 
near Halifax. 

April 1st-—William Edward Wood, Esq,, Tamworth Castle, Tam- 
worth; and 8. N. Carvalho, Jun,, Esq., 6 Aberdeen Park, High 
bury Grove, 

— 22nd.—Mujor F. Tguacio Rickard, Tnspectat-General of Mines 
in the Argentine Republic, 21a Hanover Squate; Charles Easton 
ear |» Bron-y-Garth, Bort Mado; and Nicholas Kendal, 

Pel , Cornwall. 
os SE Bate, Esq., Cambridge House, Portsmouth ; 
aa ia 1 Mabledon Place; and William 
Whites Cliente ‘Esq., 15 Buckingham Street, Adelphi. 

— 20th—The Rey. Prof, Kingsley, MLA.,F.L.8., Eversley, Hants; 
James Dees, Esq., O.E., Whitehaven; Robert ert Francis 
¥sq., 126 Marine Parade, Brighton; John Scott, Es 1 8 Chestor 
Phase, Hydo Rank Siz Charles Tilston Bright, 0. 

le Park Gardens; Edward C. Musson, Eeq., Martyr We wonky, 
hnchestec ; 5, Thomas Glazebrook Rylunds, Esq., F.LS., Heath 
W: i Di ; 


ting. 

17th —Frederick G. Finch, Esq., Tuilor House, Blackheath, 

November 4th—Jamos C, Richardson, Esq,, Glenrafon, Swansea; 
William Bath Kemshead, Esq, Cambridge House Bchool, Southsea: 
Brinsely de Coury Nixon, Esq., 17 Bury Street, St. James's; 
Tohn Bell Simpson, Esq., Ryton West House, Blaydon-on-Tyne; 
and the Hon. John Leycester Warren, 32 Lower Brook Street. 

—— 18th.—William Brightmore Mitchell, Esq., 16 Broom Hill, 
eae, and Charles Tylor, Esq., 24 Holloway Place, Hol- 


Gone 2nd.—Arthur Lennox, Esq,, Assistant Geologist, We 
Indian nee Jamaica; Arnold Esq., emai ui, 





30 Richmond Terrace, Clapham Road: + Arthur Bott, 5 Ha- 
nover Terrace, Peckham ; James Fergusson, Esq, 20 
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eT ee Scotland ; presented by 
Specimens of Corals from the lower heds of the Middle Lins, from 
near Cherrington, Warwickshire; presented by J. Kershaw, Esq., 


sg 5 hana Peat, &e. from Somerset; prosented by @. 8, 

e, 

Cast of a specimen of Paradowides Davidis, Salt., from the Lower 
Tisgele fen of St, David's; presented by J. W, Salter, Esq., 

Foreign Specimens. 

Colamnar Brown-coal from near the Basalt of Sie Hirseh- 
berg; presented by W. J. Hamilton, Esq., Sec. @. 

Specimen of Calais Newbouldi, anew Octopod, from Mount Lebanon ; 
presented by J. de C. Sowerby, Esq. 

zt of Thecidium Adamsi, Macd., from the caleareous sand- 
stone of the Miocene beds of Malta; presented by Dr. A. Leith 
Adams, FGS. 
cof Gneiss from Bohemia; presented by Sir R. I. Mur- 
chison, K.0.B., F.G.8 

Collection of specimens illustrating the Alluvial Gold-deposits of 
New South Wales ; presented by Sir Daniel Cooper. 

Cretaceous Fossils from Ras Fartak, on the 8.E. const of Arabia ; 
Fossils from the Somali Mountains, collected by Messrs. Burton and 
Speke; Fossils from the north bank of the River Nerbudda; and 
Tertiary Fossils from Travancore, 8, India ; presented by Dr. H. 
J. Carter, F.RS. 

Fossils from the Valley of Kelat; presented by Dr. Cook, of H.M, 
Bombay Army, 

Limestone with Y Bnorinites from near Timor Koepoeng, Island of 
‘Timor; 18 specimens of Tertiary Shells from ‘Tjilanang cleft, 
Goonoeng Secla, Rogeney of Bandong, Java ; and 18 sean of 
Shells from the Colliery “Orange Naseau,” Borneo ; presented by 
the Director of the Museum of Practical Geology. 

Specimens of Rocks and Pliocene Fossils from Formosa; presented 
by R, Swinhoe, Esq., HM. Vice-Consul, Formosa. 

Specimens of Rocks from Bohemia; presented by Sir R, I. Mur- 
chison, K.C.B., F.G.5, 

Collection of Fossils from Japan ; presented by Captain Bullock. 

Bones from Anrignac; Bones, Sandstone-flag, and Conglomerate from 
the eavern at Lourdo, Hautes Pyrénées ; presentod by H. Christy, 
Esq., F.G.8., and M. E. Lartét, For, Mem. @.8, 

from Bornholm and Jutland; presented by Prof. T. R. 
Jones, F.G.S. 

of Minerals from British Columbia and California (Queen 
Charlotte’s Island) ; ers sees F. Poole, Esq. 

Collection of Rocks and Minerals from Finland; presented by M, 
Nils de Nordenskiéld, For. Mem. G,8, 








Continuation of a Panoramic view 
City, taken from the ruins of the Roostan Guthi, by F. G. Son 


gomerie, aq. ; presented by R. A.C. Godwin-Austen, Esq 





The following Lists contain the Names of those Persons and 
Public Bodies from whom Donations to the Library and Museum 
haye been received since the last Anniversary, February 20, 1863. 


I. List of Societies and Public Bodies from whom the Society us 
received Donations of Books since the last Anniversary Meeting. 


Basel, Natural History Society of. 
Berlin, German Geological Society 


Asiatic Society of. 
ey (os. .), Natural History 


— ator of tho Museum ct 


ences of Belgium, 


——- Geological Survey. 
Cute). ‘American Aca— 
Arts and Sciences. 
= "ai Philosophical 


Cort pal Cary a of, 


geet 


Darmstadt, Geological Society 
of the Middle Rhine, 


ae 


Dijon, Academy of Natural Sci- 
‘ences of, 

Agricultural Society of 

the Cote d'Or. 

Drseden, Nofaral Hisory, Tha 








Heidelberg, Natural History So= 
cinty Of 


lagenfur, Natural History Ma 
seum at. 
Leeds, P ical Society of. 





al 
Tisbon, Royal Academy of. 
ol. Taneahieand Che 





London, Geological of 
Great Britain. 
= An Society of. 
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TL, List of Persons from whom Donations of Books and Specimens 
have heen received since the last Anniversary, 


Abich, Baron, For.M.G.S, 
Adams, Dr, aa, Sean ie 
American 


fournal of Science, 
Editor ofthe 
Ansted, Prof., F.G.8, 
Abenaoons fabs he, 


Ball, John, 
Barrande, M. 
Boke," Dr, 


., For. Mem.G.8, 


Crowe, H, W., Esq. 
Cutler, W, HL, Esq. 


Dana, Dr., For.Mem.G.3. 
Daubeny, Dr., F.G.8, 
Dawson, Dr., PGS. 
Delesso, M., For.Mom.G.8, 





Dupont, M. 
Erdmann, M, J. Mf. 


Fisher, Rev, 0., F.G.8, 
Forbes, Dr, Charles, 
Francis, Dr., F.GS, 


Garrigou, M. 

Geikic, A., Esq., F.G.8, 

Geinita;Prof.H.B.,For.Mem.G.&. 

Geologist, Editor of the. 

Godwin-Austen, R. A. C., Esq., 
PGS. 

Grohom, Tieut.-Col, 

Cuiscardi, Sign. 


Haast, Dr, Julius, F.G.8. 





Intellectual Observer, Editor of 
the, 


James, Sir HL, F.G.8. 





r of the. 
Juken ds By Eaq., F.GS, 


Karrer, Dr. Felix, 
King, Prof. 
Kjeralf, iF For Gor: GS, 
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List of Pavens read since the last Anniversary Meeting, 
February 20th, 1863, 
1863, 


March 4th.—On the Permian Rocks of North-Eastern Bohemia, by 

Sir R, I, Murchison, K.C.B., F.RS., F.G.S. 

Mareh 18th,— On the Correlation of te several Subdivisions of the 
in and South of England, by Harvey 

Hol, M.D.) BGS, ¥ 

——— Onn the Ocourrence of large paces of Fossil Wood 

ih Ona Cy, ear Paterna by Henry Porter, MD., 


On a new Macrarous Crustacean (Soophews ancylo~ 
SEED: Rogie, by H, Woodward, Rog, F285 





— Notice of a Section ‘at Mocktree, near Ludlow, by RB. 
Lightbody, Esq. ; communicated by J. W. Salter, Esq., Lek 


Osmond Fisher, M.A., F.G.8.; with Notes on the CE RESY 
TT, V. Wollaston, Esq., F.LS, 

———— nn the Original Nature and Subsequent Alteration of 
Mica-Schist, by H. ©. Sorby, Hag, RRS. PGB. 

—_— 0n the Fossil of the West Indian Islands — 
Part I., by P. Martin Duncan, M.B, Lond., F.G.8, 

20th.—Further Observations on the Devonian Plants of Maine, 
Gaspé, and New York, by J. W. Dawson, LL.D., F.RS., F.G.8, 
Notice of a New Species of Dendverpeton, and of ther 
Dermal Coverings of certain Carboniferous Reptiles, by J. W. 
Dawson, LL.D, F.RS., F.G.8, 

Sa Uoper Old Red Sandstone, und Upper De 
vonian Rocks, by J. W. Salter, Esq. F.G.8., 

June 3rd.—On the Section at Moulin Quiet Aoverile; and on 
the peculiar charactor of some of the Flint Implements recently 
discovered there, by Joseph Prestwich, Esq., F.1.8., Treas.G.3. 

Tune 17th_—On the Relations of the Ross-shire Sandstones contain 
ing Reptilian Footprints, hy the Rev. George Gordon, LL.D., 
and the Rov. J, M. Joase; with an Introduction, by Sir I, Mure 
chison, K.C.B., F.R.8. 

On some Tertiary Shells from Jamaica, by J. Carrick 
‘Moore, Esq., M.A., F.R.8., F.G.8.; with a Note on the Corals, hy 
P. Martin Duncan, M.B., ¥.G.8.; anda Note on some Numanulinar 
and Orbitoidea, by Professor Ropert Jones, BG, 

—_—_— Notes on the Geology and Mineralogy of Borneo and 
the adjacent Islands, by Mijnheer Cornelius de Groot ; communi~ 
eated by Sir R, I, Murchison, K,C.B., F.R.8, Fs 
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1863. 
Dec. 16th.—On tho Pebble-bed of Budleigh Sulterton, by W. 
See is o F.G8.; with Notes on the Fossils, by J. W. Salter, 








ie Eten the Recent Geological Changes in Somerset, and their 
date relatively to the Existence of Man and of certain of the Ex- 
atl, Ea, 5 commumiontod ky Bir Obaiee 





Glacial Drift in the Labrador 
Peninsula, Western Canada, and on the South Branch of the Sus~ 
katchewan, by Prof. H. Y. Hind; communicated by the President. 
‘Notes on the Drift-Deposits of tho Valley of the 
Severn, in the Neighbourhood of Coalbrook-dale and Bridgenorth, 
hy George Maw, Esq., F.L.8,; communicated by J, Gwyn Jeffreys, 
Esq., ERS, F.G.8. 
Feb, 3rd.—On the Permian Rocks of the North-West of England 
and tlicir extension into Scotland, by Sir R. I, Murchison, K,O.B., 
F.RS, PGS, and Prof. Harkness, PRS. FOS. 





After the Reports had been read, it was resolved,— 

‘That they be received and entered on the minutes of the Meeting ; 
and that such parts of them as the Council shall think fit be printed 
and distributed among the Fellows, 


Tt was afterwards resolved,— 
1, That the thanks of the Society he given to Prof. A. C. Ramsay, 
retiring from the office of Prosident. 

2, That the thanks of the Socicty bo given to Sir P. G. Keertom, 
Teonard Horse, Exp, and Sir Ghasiee Leel,rering fam the oes 
of Vice-President. 

3. That the thanks of the Society he given to W. J. Hamilton, 
Esq,, retiring from the office of Secretary. 

4. That. the thanks of the Society be given to George Busk, Bsq., 
Sir PB. G. Egerton, Leonard Horner, Esq., Professor I. I. Huxley, 
and R. W. Mylne, Esq., retiring from the Council. ; 


After the Balloting-glasses had heen duly closed, and the lists 
examined by the Scrutineers, the following gentlemen were declared 
tohave been daly elected as the Officers and Couneil for the ensuing 


year:— 
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LIST OF 
THE FOREIGN MEMBERS 


OF THE GEOLOGICAL SOCIETY OF LONDON, x 1834. 





Election, 
1817. Professor Karl von Raumer, Munich, 


1818. Professor G. Ch. Gmelin, Tubingen. 

1819. Count A. Brounor, Vienna, 

1819, Signor Alberto Parolini, Bassano. 

1822. Count Vitiano Borromeo, Milan, 

1823, Professor Nila de Nordenskiéld, Holsingfors, 
1825, Dr. G. Forchhammer, Copenhagen, 

1827, Dr. H. von Dechen, Ober! 


berghauptmann, Bonn. 
1827, Horr Karl von Osynhausen, Oberberghauptmann, Dortmund, 


Westphalia, 
1823, M. Léonce Elie de Beaumont, Sec. Perpétuel de I'Instit, France, 
For. Mem. R.S., Paris, 


1840, Prfesor Adoiphe Brongniart, For. Mem, R.S., Paris, 
1840. Professor Gustav Rose, Berlin, 

1841, Dr, Louis Agassiz, For. Mem. R.S., Cambridge, Massachusetts, 
1841, M.G, P, Deshayes, Peris, 

1844. Professor William Burton Rogers, Boston, U.8, 

1844, M, Edouard de Verneuil, For, Mem. R.S., Paris, 

1847, Dr. M. O, H. Pander, Riga, 

1847, M, le Vicomte B. d'Archinc, Paris. 


1, James Hall Hy, Albany ae of Nes York: 
tuder, Berne. 


1850, * Professor Berard St 
1850, Herr Hermann von Meyer, Frankfort-on-Maine, 
1851, Professor James D. Dana, New Haven, Connecticut, 


1, Leipsie, 
1856, Professor Dr, Robert W, Bunsen, For, Mem, R.S., Heidelberg, 
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the Year 1864. 


EXPENDITURE ESTIMATED. 






Diagrams at Meetings 
Miscellaneous Scientific Expenditure 
Publications: Quarterly Journal 


Balance in favour of the Society 


Be om 


Seesees 


a 


eccecocce 


pws 


coooc 
eooce 


















Year ending December 31st, 1863, 
EXPENDITURE. 

General Expenditure fad £m 
210 8 
300 
7 81 
619 0 
s1i7 0 
32.17 11 
7317 6 
2319 
213 9 
2210 3 


Miscellaneous Scientific Expenses, 


Publications = 
‘Transactions « 
Journal, Vol. XVIL, 
» Nol. XVIIL 
Vol, XIX... 
0 
Balance at Banker’s, Dec. 31, 1863 ...........-,, 365 9 6 
Balance in Clerk's hands, Dec. 31, 1863 .......... 90 8 & 








* £72 15s, 3d, of this amount belongs to the expenditure of 1862, being a 
sm duo 10 Me. Wet, omitted in that year's payment, an per note f0'1862 te- 
eounts.—J, P. 


You, Xx. a 


PROCEEDINGS 


ar Tm 
ANNUAL GENERAL MEETING, 


191m FEBRUARY, 1864. 





Awanp or Tae Wotnasron Mxpan, 


‘Tue Reports of the Council and of the Committees having been read, 
the President hUbag tates peter ah the Wollaston 
Beers ror arene ee hein tis 


ears ago, ‘The fame of your great original work on the Silurian. 

in which you clearly unravelled the intricacies of the Lower 
Paleozoic rocks on the borders of Wales, was already established 
before I ever set foot in these rooms; and the whole geological world 


Furopean Russia, and last, not least, in the singular revolution 

have effected in the sairanceta Creat 

lands, To meit isa peculiar as to ; 
i ends thi Deliove i 


calling tho mamory of atime I well remember, whe, of all fhp 
geologists of weight, you, Sir, were the first who hold out the hand 
of fellowship to me, young man, when four-and-twenty years ago 
T was struggling to enter into the ranks of geologists. 


Sir Roprrrox Mvxcmsow replied in the following manner: — 
‘Mr, Prestomyr,—As upwards of forty years have elapsed since T 
had the good fortune to profit Dysocial itervoume with that eminent 
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THE ANNIVERSARY ADDRESS OF THE PRESIDENT, 
Proresson A, C, Ramsay, F.RS., ce. 


Before entering on the subject which I have chosen for my An- 

niversary Address, in accordance with the custom of the 51 
must now read the Obituary Notices of those Members of the Society 
who had distinguished themselves in the prosecution of our science, 
and whose deaths were reported to us between January 1863 and 
January 1364, 


Lveas Bannert, Director of the Geological of Jamaica, was 
born in London, on the 14th November, 1837. He went to school 
with Mr. P, Aston, at Royston, where he acquired. his first love for 

by collecting fossils of the Chall. Afterwards he was at Uni~ 


1855 he accompanied Mr, Mado in dredging ear fom 
the Shotlands to Norway and beyond the Arctie Circle, in which ho 
kept a register of all the operations, after the method of Prof. E. 
Forbes, and made some good observations on living Terebratule. 

In the same year he waselected a Fellow of the 
of London, being the youngest momber yet admitted, and was mado 
Curator of the Woodwardian Museum by Professor 

In the following spring he went out to Greenland, in the hope of 
extending his researches in the deep-sea zones. ‘This expedition 
was attended with considerable hardship and expense; but no record 
remains, beyond the suites of specimens in the British Museum, at 
Cambridge, and at Isleworth. 

Tn 1857 he made another dredging-cruise with Mr. M‘Andrew to 
the north coast of Spain, and added considerably to his collection of 
Radiata, which remains intact, at Cambridge. 

In these years, 1856-58, he delivered most of the geological lec~ 
cep oor: Barwin, bp whsoen wish is Ee eine Hara 

a Vory largo additions were made to 
the Cambridge Museum in Ss ties cd bal aa tho leoprreaelee 
bones of Birds in the Upper Greece, pad of ss 20 Ses 
markable forms of Pterodactyle. He also 
edition of the Ordnance Map of Cambridgeshire, whi vas Sabtahed 

Macmillan. 


by ; 

In March 1859 Mr. Barrett was appointed to the direction of the 
Geological Survey of Jamaica on the retirement of Mr. Wall, and 
thus obtained a more extended sphere of occupation for his enter- 
prising talents, By the following November he had mado euch 
gress with the survey of Jamaica as to have finished the first 
of a geological map, and to seud to this Society a notice of the Cre~ 
taceous formations of the island. (Quarterly Journal, vol. xvi. p. 324.) 

‘He had ascertained that the copper- slates ete 
conglomerates, with their interbedded porphyries and h 
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of mining, which nt his firat entry into life wax palpably defective 
many points. He commenced in the © Reus Minor aise 
what hoped would command the attention of the public as a 


st for mining and ; snd in the first and 
only part which appeared he inserted a and 
treatise on the education of miners and the establishment. 


vancing 
knowledge, and thereby of furthering the commereial prosperity of 
those classes in which he was capecially interested, he collected and 
ublishe statistics during « period when seareely any public reord 
of our mineral produce existed, and contributed important aid to 
tho collection of those valuable Returns which are now annually 
edited by Mr. Hunt at the Muscum of 
Tt was in great Mz Taslors thn for knowlege an desire 
to extend it, coupled with his mental activity, his honour, and 
tolerant spirit, that enabled him so successfully to form 
for working mines amid the most various populations, 
His name was thus well known in Spain, France, and Portugal, in 
the United States, Mexico, and Cuba, in Australia and California; 
and it may confidently be suid that whoever in these countries, 
Englishman or native, was acquainted with him will have felt that 
the death of John Taylor has taken from him a friend, 


Mr. Samet Price, Puarr, F.R.S., F.L.S., was born on the 6th of 
November, 1789, and was educated at Mr, Clarke’s school at En- 
field, At ‘Tottenham, where he resided with his parents, ho was 
‘well known in youth for his great cagerness in the pursuit of the 
physical sciences, rising before dawn in winter and at daylight in 
summer to devote himself to his favourite studies. In this manner 
he took up successively chemistry, botany, mineralogy, astronomy, 
natural Fd geaboeye Lams tds bagae oe besten 
well, that he first tumed his attention to the last-named. science in 
1812, ‘In 1828 he went to reside at Hath, where he remained about 

years, during which period he was an active member of the 
Bath Tilecnc? Inatiacion, 

In 1829 he was elected a Fellow of this Society, and in 1831 he 

zea» memsir, published in our “Transactions On the Existence 

ium and Palaotherivm in the Lower Freshwater 
Jomathe et Binstead, near Rydo, in. the Isle of Wight;” and in 
Tune 1833 he contributed a paper “On the Osseous Caves of Santo 
Giro,” near Palermo, in which he showed, from the boring of Zidho~ 


SABI Mesiterscoen being ibabliod Ny exis spoions and also, 
in common with Dr. Turnbull Christie, who had obsorved the samo 
phenomena in 1831, he notices the occurrence in the cave of bones 
of Hippopotami, toeth of Elephants, and other Mammalia. 

In 1843 Mr. Pratt read a memoir On the Geology of the neigh— 
Dbourhood of Bayonne.” 

Tn 1852 he again gave an important memoir to the Society “On 
the Geology of Catalonia,” in which he descrihed a series of forma- 
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the minerals undergoing any change in their outward form; and: 
this discovery was rendered completo by a second, namely, by that 
Tielemans et 
of oryoaizing wader aif mated ares 


thoroughly discoveries, 
invited the young chemist 10 Stockholm, where in the laboratory of 
Si out Sede be epentfwo nia and on his return to Germany i 
1822 ho was appointed Professor of Ohenistry at Herin,and elected « 
member of the Berlin Academy of Occupied much with 





ies nade Maples;* Bch Hiaaleoyeblihod drehmafoa ikeeadat 
chemistry, which went into a 5th edition in 1856, 

Tn 1828 the Royal Socity of London ‘lected him one of ita 

forcign members, and in 1820 awarded him the Royal Medal for his 


discoveries in crystallogray i ew ciee d and in 1832 he was elected a foreign 
member of this Society. 1852 he was elected one of the few 
Secipusdetinten oP Forgot of of the Insti- 
tute of France. is aed at Boris tx 1865, at tho ope of €9, 


‘Though contrary to our custom, I may be pardoned for alluding 
to the death of a gentleman who was not a member of our Society, 


TBE is ocstbuted several impartant to our Journal. 
te ey, Sexes Hiscor was born wt in Berwickshire, 
the Sth of September, 1817, After the schools of 


‘Ho went out as a 


Edinburgh, completing his theological etadios atthe New College in 
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the seventh year of his residence in India 
walking with his colle: in June 1851, about two 
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continuity of fe and the ooineidentatntigraphical beaks in thirway, 
Beaaly that they ane probably nseesiy neconpeninent af tha 


influences that produced the change. Torta ge 
tse of dan ih ola, 
indicated 


longer 
isting Palwozoic formations of Great Britain bear witness. 

I shall now endeavour to discover how far and in what manner 
the same kind of reasoning is applicable to the Secondary strata; but 
before entering fairly on the subject, I must make a few remarks on 
some points relating to the Paleozoic formations, which are, in my 
panreeh intimately connected with the newer phase of life of the 


Commencement of the Prevalence of Genera in Carbo 
niferous times.—First, then, if we examine all Palwozoie fossili- 
ferous formations in the British series, it is evident that there is 
towards the end a state of things showing, as it were, an approxima- 
tion to the peculiar grou) ein temp rg tavsi ern 
Thus, if we take the bivalve Shells, the Gasteropoda, and the 
lopoda as tests, we roughly find the proportions given in the ‘Table 
on the next page. 

From the rable, it is evident that, sp cog Tee the individual forma- 
tions and ignoring the finer subdivisions, from Lower Silurian to 
Devonian times, the Lamellibranchiate Mollusks, Poonanir: 
more numerous generically than the Brachiopoda, aro much loss nu- 
merous in species, and the excess of the latter in Upper Silurian 
times is, perhaps, not greater than we might expect from local 
circumstances, ‘The same kind of remark applies to the Brachiopoda ; 
pies. in se ee eat ake the HW haroapeigues 4, are 
to the Brachiopoda as 2 to 5, in the Upper Silurian the proportions 

i to 3 of the former to 4 of the latter; while in the De- 
vonian rocks the proportions are very nearly the same as in the Lower 
Silnrian. Ti Sa mecihy of Teusele Dakine Dertiaet Sone 
bivalves thus approaches closely to that of the Silurian rocks, and is 
in this very far removed from the Carboniferous grouping*. When we 
eompare theCarboniferous bivalve-fauna with the more: ancient palwo- 
toio formations, and specially with the Devonian, we find the propor- 
tions of Lamellibranchiate mollusks to the Brachi suddenly re: 
versed, the former being in the on of nearly 7 to Saf the latter. 
Indeed it may be said that, while individually, as specimens, the Car- 
boniferous Brachiopoda generally outnumber the Lamellibranchiata, 
the fy aS ies, moro than double the former, In the scanty 
and i wna of the Permian beds an analogous development is 
found; and in both formations the outnumbering of the Brachiopoda 
by the Lamellibranchiata strongly points towards the marvellous 
decline of the one class and the great development of the other in 

* More closely annlyz0d, the Marwood beds form one of the links between 
true Devonian and tru Carboniferous, but their fossils are much closer to the 





ic tis . ‘The same 
aid strongly drum in tho grt development of the order Mono- 
With to the Gasteropoda I am not so confident, and yet T 


approximation to the vast development of life in 
secondary times, and the resemblance i sracgtuensl ty Corina 
of Nautili and 7, one a prevalent ‘genus, 

the other closely allied to Ocratites and the 


‘Limestone, 
New Red series consists, in England, of the following sub- 


divisions— 
Késsen or Westbury beds, 
Keuper { Now Red marl with stroaks of sondstone, 
each ST 
vari °, : 
pene Data | Corslomariis cx pobbls-boda; 
' Lower variegated sandstone ; 
and in no part of England is there any symptom of a passage from, 
Permian into the lowermost New Red Sandstone strata ; for in York- 
shire aod Derbyshire, where they le apparently at the wane angle, 
re : 


the 
the pobble-beds, lies on the incompleted Magnesian-limestone series ; 
im 
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ies, are |seleapem pact 
Of Cop! layne ae io Sener an 60 poo, 

Cia erag nena Ammonites 75, Nautilus 1, 

chus 1, and Grthoceras 7.’ ‘Tro of theso goncra—Goniatites and. Or— 

thoceras—are essentially palozoie forms; the genus Nautilus is of 

Both ages; one, the Conchorhynchus, i peeliar and the other to 

are secondary forms. The few remaining Articulata, Crustacea, and 


but, 
aggeration to be about Poqual in all Go cameos and gurices, the 
Sen ake eho: ts ncia «Gon Seale ane 
that, out of 104 genera, 15 are charactoristically palwozoic and 
I1are mixed. Thus, out of 774 species, 44 belong to the 15 gencra 
mentioned as characteristically palwozoic, while the 11 genera that 
occur both in palworoic and i 
ps every one of which is confined to the St. Cassian beds. ‘The 
ian from this is, that 4th of the genera and nearly 

Hh of the species have a common paleeozoic facies 
‘Again, if we take Miinster’s determination, we find that he gives 

a list and drawings of 


Corals. 
Echinodermata 





ia 
Feats 
Gasteropoda 
Cephalopoda 
Fish 
Reptiles 
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‘way in which rock-salt is likely to have been deposited in 
except in salt-lakes, it seems to me that in the occurrence of this s 


from the saturated waters. meer possible that the 
beds be ly the missing 

Sowers likssaeyite, cttua Doextne Meda trmaaaidan ecco 
saturated salt wo have in that circumstance a good reason 
why the truly marine St. Cassian beds and Muschelkalk should be 
absent in Britain. 





[Zo face p. xlvi. 
Nore.—April 27.—Since the passage about the Keuper beds 
(p. xlvi) was printed, I have ascertained that the rock-salt of 
Cheshire docs not lie at the base of, but only low down in, the New 
Red Marl. In the deop well at Rugby, salt water rose when the 
Lower Keuper Sandstone (at the base of the Marl) was pieroed.— 
[A.C RJ 


Men and itis therefore the more remarkable that throughout all the 


S$ have Sor yours use much tables in mmy public letureny bat thom now 
BBE Gay ce fables ara impeeye an he secondary one ae entirely 


from in length, by Mr. Etheridge, in which 
Bias Wu tonet triacs clstert Gomvehak meter edes, a 








Tanun IL, Showing the upward Passage of Species through the Zones of the Lire. 
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it 20 to 50 per cent, The sound exception ta 
hore a raddan Hescbopial Keosk uioe plies bie Be 


paleontologists to extreme subdivision of species was so strong, 

there can be little doubt that trifling varieties have often been exalted 

ap tadrial species and the numbers common to more than one 
ibtless larger than I have stated, 

Considering that no actual ‘ity is known from the bottom 
of the Lower to the top of the Uj , Some may 
find it difficult to perceive why there should be even breaks 
in the succession of except on the that a. 


worn hypothesis; and in this matter I incline to the idea 

a oran the eoncent insae, paroeriages of peau (-aneine 
a0 ‘cent,), we are justified in that migration 
species hero into new areas ‘here, and of cortain 

ais areas ini oury, Seay sepomn fs be Ted Eis 

a cag baie opr gtetan nang fame A emgeeeer more espe- 
cially if, as may have often been the case, there were occasional 
pauses in the deposition of the strata, i Rane Fen ha 
Seas ont sais of Beye wil abea ip oe up the 


Passing tho secondary series to the Oolitic 
a tie oat rover ita prettier he | 


Oolitic struta.—First. comes the Inferior Oolite, which, both on 
posmechogal and physical its, bon. been tied 1 ab Cheltenham 
the following minor zones in descending order 


it 
HIT 


~ 


pee 
Ragstone, rouo of A, Parkinson... . + {sr 
= 
U Freestone of A, He x 
pper 08, zone mphretaoa. 
Bone of A. Murchisonia .. 1.6.4.4 --{ Pe een 
Poogit 
Tt is interesting to find, in the first that there is no com. 
beech eens 
it ‘or about » passing 
Bip higher formation. Tt would alao ‘oper the: Goble wap ey 
to analyze the palwontological di between the sub- 
diyisions of the Inferior Oolite, but these differences are so 


i analogous 
pm oe bones Lane, Sash t hobo tp siete Sess 5s Eta 

Feeeninges of Mollusca common to the yarious subdis are 
large; and, therefore, though it would be instructive to show the 
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Taare IV.—Summary of Tables TI. and V. 
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T shall now briefly examine some of the details 

Oolite —'Tho Axtonrmozos known are few and unimportant, 
ais ksiown in kid coafinnd 4 the Tatar Oblite waved hata bead 
found in the Great Oolite, one of which, unknown in the intermediate 
formations, reappears in the Coral Rag. 
Of Zooreres, 32 are Known in the Inferior Oot 7 of whic 
(about 22 per cont.) pass into the Great Oolite, nono of thom being 
own in too Pulleys Earth 
Of Eouxvopenmata 51 species are known, 92 of which only are 
vecnlin, and 19 (37 per cant.) pass upwards, one of these only ap- 
pearing in the Fuller’s Earth and 18 in the Great Oolite. 
Tho Anmovzara are unimportant all through the Oalites, and. so 
are the Poryzoa ; and, therefore, I shall refer for details respecting 
them to the Table. 
But the Bracriorona nre of more value in this argument ; for of 
co all new, which appear in the Inferior Oolite, only one 


BO ie ras cromacis 24 Modine 60. td Varna ot eee 
ocour in the Upper Lins, and 27 (47 per cent.) pass upwards, leaving 
B1 species peculiar to the formation ; while of Dimyaria 153 species 
are known, 106 of which are peculiar, Of the remaining 47 species 
9 are found in the Upper Lias, and 50 pass upwards (32 per cent.), 
48 of which are known in the Great Oolite. If we take the 
Lamellibranchiata as a whole, there are in the Bvie Oolite 211 


the Upper Greensand, all the ppacen 30 Diy (save one) are 
iiatsioted to thas formation: “ge 4 

Of Gasrnorona there are 80 species, all new forms, 29 of which 
(Gout 36 per cent.) pass upwards, 

Of Cernitorona there are 39 species, all new, and only one of these 

passes upwards into the Great Oolite. 

Five species of Fish are known, two of which also pass into the 
Great Oolite. 

‘Tho general result is, that, of the more important classes of life, th 


36 per cent. pass upwards, making on an average cent. of the 
eit epee 
Inferior Oolito 471. species, only 12 of which come up from tho 
Upper Lias, and 138 pass upwards, or moro than 29 per cent. 
Fuller's Barth—Very few Inferior Oolite species are found in the 
Fuller's arth. Tn Amorphoroe, Zoophyta, Artienlat, Plyaon, Gas- 
teropoda, ‘our lists mark it as quite 
barren in known species ; svete of Echinodermata, Brachiopoda, and 
Lamellibranchiata only 22 species are known. It is, therefore, a 
sterile formation as regards numbers of species, though individuals 


~ 
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Bepextions of 9060, and een 80 85 cent.: and, what to me ” 
era appears that from the to the middle Oolites 

of species is in larger ‘than it 
“sesyeeee the minor subdivisions Ives 5 for, of 178 
hile, A Ree pie pl ad 4 
while, on the same pring species of the rock, 7: 
Peecies cx about. 20 us Seoks bea tread sm gltar Renae formations, | Of 
162 known Cornbrash spocics, 48, or 28 par cont pass upward 
From the Coral Rag to the Kimeridge clay, of 168 inferred species, 


20, or only about 12 il i worthy of es 
seety reales gat 


The ea aay ee yee mae be drawn, fom this general survey 
oy that tere ae La the uppermont part of 
are 13 species common to Lost tho 
Ups Lins and the Oolite Fee 
2, That progressively from the lowest to the highest Oolitic for- 
mations, large tages of species pass upwards without ony 
‘approach to @ oak eer Sn Ga whole orn FvEaaal 
gover ng 22 the instance of the, Coghalopoa st Pin ee araa 
Great. ite, 


3, That species often disay from an intermediate formation to 
rea Beeb Raye s3, the principle of migration and return 


4s. That, notwithstanding migration and passage of species, it 
i lowest and the 


Oolitic formation many forms had disay al 50 
Bet oe tole panbers Gavan at alee seg 
5, Xt coms not unlikely that, notwithtanding the lange commi~ 
nity of species, the succession of the Oolitic formations is not un= 
broken by minor gaps unrepresented by strata, of the kind explained 
inmy last Address, We aro aided i oi i 


development near Cheltenham, where it ean be ‘ublivited at lest 
into threo parts, Passing north, the two lower divisions, each more or 
less characterized by its own ‘fossils, disappear, and the Ragstone 
north-east of Cheltenham lies diroctly upon the Lins, apparen ee 
conformably as if it formed its true and immediate suegessor, 

at Sho equivalonts ofthe upper 
lower bods being absent) lie directly on tho sosingly thn 
sentative of the Upper Lins, In Dorsetshire 

Js agin perfect though thin, Near i ; 
shire, a Foe Lateoas Oniie Srariea as , and the Great Oolite, 
having first overlapped the Fuller’s Earth, across the Inferior 
Oolite, and in its turn seems to lic on the epaeriee yeaa 
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new. If this series of freshwater beds be T confess that 
this hongo is hard to aseount for, although we have something 
dighily paloma toil, for) exomspla, ia. tie varent delia oti ibe 
Mississippi, in which the old delta coniains a number of terrestrial 
remains of’ Mammalia not represented in the new. It may be, as 
has boon suggested to mo by Mr, Jenkins, that tho limestones of tho 
Purbeck series were Nirethnk wane 5 
Mk the Wealden stain ae dle formations 


gavo birth to a river qqenene ofedlie, ie Legere 
living world ; and the upheaval of that land to afford this drainage, 
and its subsequent depression, if my views be correct, must have 
coupied a time sufficiently long to have resulted in the extinction, 
by migration end modification, or otherwise, of all the Oolitic meio, 
and their replacement by migration of other forms when the same 
area was reconverted into sea. As with the paliwozoie rocks, time 


TFoarieen species of Spcrages. ars kxiowa fn tbe owoe Grieaendl 
only three of which pass upwards, namely, two into the Upper Green- 
sand and one into the Chalk. ‘The two known species of Corale are 


while of 26 Polyzoa, 5, or 19 per cent., pass into higher horizons. 
‘Twenty-five species of Brachiopoda are known in the Lower Green— 
sand, 7 (24 por cent.) of ea nt 
thats so igher borin of 49 


‘upward, and 23 are to the Lower Greensand, 
Bees mraLsiowa in ty nad of 4 Ropes, ono fo fund in tho Chalk, 
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But when we come to the Dimyarian Molluske and the Gaste- 

ropoda, the case is different ; for though, out of 27 of the former 
ol ea cepherese pti tart Blend aerating er 
, yet out of 74 Dimyaria and 62 Gasteropoda in the 

‘pper Greensand, only 1 of each goes into the Chalk-marl. With 

‘the Cephalopoda, however, the of forms of passage is 


much greater, for 17 inferred (31 per cent.) and 14 known speties 
‘per cent.) pass upward from iho Gault end 19 intorred and 14 


and 130 new species, 104, 69, and 39 passinto the Upper Chalk, in 
Wheproportion of about 40,31, end 90 por cent “Hore the stchy sade 
as far as we know it in England ; for of the 521 species known in our 
Upper Chalk, all, with the execption of Terehratula 

and a few Foraminifera, have apparently become extinct during that 
vost peridd that clapeed between tho close of the Cretaccous and 
the beginning of the Booeno epoch in England—a period of which 
‘we have no trace in this country, except in the erosion of the Chalk 
and the unconformity of the Eocene bods upon it. 


T would fain have continued this discussion, and examined the 
Sosa ce Soest te ihartteticg epuihay, ai ugh wecrtipiaerk 
sion of ies @ Tertiary epochs; scarcely as a 
venga whole, on this subject much has already been done, and 
for the it I must close with our secondary strata, trusting, if 
‘worth the pains, to carry on the subject in a special memoir at some 
future time. 

‘The general results obtained from this review of the British socon- 

etrata may be summed up very briefly. 
the Bunter and Keuper strata there is a true strutigra- 
phical break, but so difficult to make out, that, until within the last 
few years, the sandy beds at the hase of the New Red marl were 
considered part of the Bunter sandstone, Indeed it is only in one 
place observed by Mr, Hull, in a cutting on the St, Helen’s railway, 
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On the Fostor of Cannonate of Lrwe, and on the Pnovvertox of 
Auriictat Mazsiz, By Herr Greray Rosr. 


jeber die Schmelzung des koblensaures Kalkes und Darstellung kiinstlichen 
“ian ee conn ene eiee Annalen, Band cxvii, 
Pp 


Lx this paper Professor Gustav Rose gives an account of a series of 

new and variously modified experiments which he has made, with 

Nei deen testing the truth of Sir James Hall's conclusions upon 
the formation of marble*. He concludes as follows :— 

“These experiments were attended with many difficulties: it was 
at first not easy to find 2 material which, when exposed to a great 
heat, would be impervious to the aériform bodies given out by the 
enclosed substances ; that is, the material might be so to a certain 
extent, bu it wae nok eaf to venture very far ; or the erncble or tube 

became softened, and there was a danger that no effect whatever 
‘would be produced upon the carbonate of lime, It is, therefore, to a 
great extent, a mattor of accident whether the experiment succeeds 
or not, Se By 
successful experiments were sufficient to con the 
Bons Go doen tell otrhed, ‘namely, that carbonate of lime, 
when a heat under pressure, is ‘into marble, 
Alt the marble obtained from pieces of lit lime- 
stone and chalk was finer grained than that of Carrara, it was 
50, likewise, when pieces of arragonite were operated upon ; aud 
the result was most certainly the same, under favourable cireum— 
stances, whether limestone or chalk was used. IE soem, tharing, 
probable that all marbles which form in mica-slate and cla 
slate, or which are in the immediate vicinity of granite or 
must be held to have been ordinary limestone or chalk which had 
been altered by heat, ‘Tho marble found in proximity with chalk 
on one side, and with a basaltic dyke on the other, near Belfast, 
closely resembles the grey product of the lithographic limestone.” 








(L. HJ 
former opinions of Professor this subject, 
epics za Apress rie ‘Address to the Geologial Society, on Febranry 


35, 1861, Quareriy Tourual of the Goolopieal Society vol. xi pe mi 
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LIPOLD—LEAD~ AND ZINC-ORES OF CARINTHIA, 38 
On the Fonascrxavens of the Vrexwa Basix. By Herr Kannxe. 
[Proceed. Imp, Acad. Vienna, June 18, 1983.) 


‘Pax sand and plastic elay (*"Tegel”) strata of this Basin include a 
pecoliar, well-charact ‘t Foraminiferan fauna. 
eeteomgh Tanrrck thon Geavaoce anttent nd eetoay waar Dea 
it is remarkable for the continuity of its appearance and the immense 


‘the 

their shells. As a whole, the fauna in question stands next to that 
of the Nullipore-mars. “The bottom of the Torti eae ae 
upheaved previously to the appearance of these i 
Pepkaaod Wave Tired ai cniat ratte depinns Couette ipege 
sea forms are not found them, although there are specific 
differences essentially connected with the variations of level. The 


mulations of Polystomelle. ‘The Foraminiferan fauna runs, there- 
fore, in a parallel with the long-known Mllutetn fauna of the 
‘Viennese brackish 'Tertiaries, [Couxr M.j 





On the Lean- and Zic-onss of Canmvrmia, By Herr Lavoun. 
[Bowed Lnp. Ge: Vien Apel 7, 2968,] 
Acconprve to the latest investigations, the strata con! 


deposits 
of these ores belong to the Hallstatt strata, and not, as has hitherto 
‘eon believed (chiefly on account of the occurrence in them of Me- 


strata of Bleiberg are one inch, and less, in diameter, while those from 
the genuine Dachstein-limestone attain o size of from two to three 
inches, or more, in diameter. It may be inferred that the species in 
Gfaastice’ appeared rst during the Palstatt (Upper Triassic) is 
ut became fully developed only in the Dachstein ( 
period. ‘The deposits of lead- and zinc-ores in Carinthia aro 
coeval with the Hallstatt strata including them, or secondary, tai 
been formed by chemical or mechanical agents at the expense of the 
existing interstratified deposits. ‘These secondary deposits appear 
Bieta tee ct yeti aguante uf sce eas enesios= asd ee 
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TRANSLATIONS AND NOTICES 


GEOLOGICAL MEMOIRS. 


On the Dewaxcartox of the “ Orxaocexn” Drvist0w of the 
‘Trratary Pemiov, By Prof, Burnton, 


feber die der Oligociinon Tertiirzeit. Von Horm Prof. 
eis agen ie dor Wissenschaften 20 Berlin, 1858, 
PP. 


Ix a communication made by Professor Beyrich to the Academy of 
Sciences at Berlin, in 1854, on the age of the Tertiary beds of Hesse®, 
the, term. Oligoene” was propoted fora division of the Tertiary 
period, to which belong most of the Tertiary beds in Northern Ger- 
sang, ertain of thowo in ontrel Germany, and eleo the members of the 
so-called Mayenoe Basin, “Tn a more recent memoir, written chiely 
as an explanation of a geological map of Northern Germanyt, he 

‘dpa ybable extension of the various Tertiary formations of 


appearance 
= pe atererermionen the question of the most convenient. 
Tertiary nomenclature, and the more important one of the natural 
limits of the Oligocene period, have been so often discussed by other 
authors, and in such different modes, that Professor Beyrich in the 
present communication has endeavoured to give a general and eritical 
review of the opinions of geologists upon these subjects. 

‘The middle term of the Oligocene series includes the « Fontaine 
bleau Sands""—the youngest marine member of the Paris Basin, — 
about the classification of which (whether in the Eocene or the 
Miocene period) there has been so much discussion. Professor Beyrich 

a brief sketch of this discussion, and of the investigations which 
to the of the terms Eocene, Miocene, and Pliocene, pro- 
posed by Sir Lyell, and then proceeds to show that more re- 
eently this discussion has been revived, and has acquired n greater 


determined position in one of the great divisions of the Tertiary period, 
the old question of “ Eocene or Miocene” was altered in this new 
dispute, at fret to that of whethor all those beds should be classed as 
* Berichte der k, Akad. der Wissenschaften 2u Berlin, 1854, pp. 040 et 
+ “Ueber dea Zusammenbang der norddewtechen ‘er 
Avhundl: dor Abad der Wns tu Borns Ave dem Joe 1856, pp. et sey. 
VOL, XX,—PART II, c 
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particular 
areas of occurrence of the older deposits, or with those of the newer. 
Professor Beyrich then observes that, in his opinion, these two fhots 








Schweits, vol, ii. 403. 
£ ola muro ebuin lerdato moyen di-aord Se 1Baxops” Bull oe: a. 
douxitme série, 1858, vol. xii. p. 762, Bae . 
As tnes tase rahiico a Data Se Fert Tatcoaorton, Me 
© 





a 
parts, which docs not exist in the Fontainebleau Sands, and that 
they decide only in part the question of the time-equivalent of this 
French marine formation. 

‘M, Hobort’s Catalogue of Shells common to the Fontainebleau 
Sands and the Belgian Tertiaries comprises 24 species which, as 
already noticed by Sir Charles Lyell, oceur jointly in the Upper and 
Middle Limburg beds, and 15 of which are confined to beds of that 
ago; but none of these 24 species are peculiar to the Lower Limburg 
beds—Dumont’s  Tongrien inférieur,"—so that it is exiremely 
bable that the latter formation is unrepresented inde Fontaincblona 
Sunds; and the more the relations of the Paris freshwater beds to 
the overlying marine formations of neighbouring districts are studied, 
the less probable does it appear that, between the Gypsum of Mont- 
panto and the Ss eens Se epee elmo tho mh. 
ing marine fauna, exist a gap, in 
prt Eirwer Leerburg, bei: hs oomstnion; arate, aa 
evitable that the last-named formation is partly contem 
with the French freshwater strata. n't, a similas poche 


corresponi 
Tho results of the researches of Dr. Fridolin Sandberger on the 
Mayence Basin are also quite in harmony with the above conclusion, 
for he finds that the oldest bed of that series—the marine sand of 
—about the contemporaneity of which with the Fontaineblea 
aL ies ts ne onde oereonieces neath thelawanlate 
beds, but with the Middle, The Alzey Sand is, however, of the 
same age as the marine beds of Basel and the Northern Jura, which, 
near Delsberg, repose on a freshwater formation equivalent to the 
of Montmartre, so thnt hero lao there is no marine equi- 
Reese itera that it include Dumont's 
is, fore, i that it is to 
“Systimo ‘Tongrien fafériour” in tho oameas if, in the French 
series, the boundary-line be drawn between the Gypsum of Mont- 
martro and the Fontainebleau Sands, that is to sey, where A Elie 
de Beaumont originally drew the line between Older and Middle 
Tertinry. Sir Charles Lyell could not but consider the Limburg 
‘ods as a natural whole, while, in his carlier classification, he ter- 
minated his Middlo Eocene with the equivalents of the Sandstoncs 
of Beauchamp, and called all above them, and below the Faluns, 
Upper Eocene; but it is not admissible, as in his newer classifi- 
ution, to place all the Limburg heds together above the Gypsum of 
Montmartre and call them Mioceno, while the Gypsum itself remains 
Boopns Against. the adoption of this classification are, morcover, 
the stratigraphical relations of the Limburg Beds, as well as their 
geographical and organie connexion; and still more strongly against 
* Bull. Acad, Roy. de Belg. vol. xviii, No.8. 
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‘ISCHOF—CREMICAL AND PHYSICAL GEOLOGY. 13 


Exements of Cuemicat and Purstoar Grovocy. By Dr. Gustiy 
Brscnor, For. Mem. G.8., &e. = Ye Second Edition. 
Uva ey er chemischen und lischen Geologie. Von Dr. Gustay Bis- 
chof, Geheimen Bergrath Dee: icaeesine Bane: For, Mem, 
GS, bo. wate gasdich umgoarinics Autage Band 1] 
Axrnoven a new German odition of the author's ‘Elements of Che- 
ical and Physical Geology’ has been required for several years, the 
first being quite out of print, his various engagements (among others 
an English edition of the above work, published by the Cavendish 
London, 1854-59) prevented his complying with this want 
ee last ‘The distinction lately conferred upon him by the 
the Geological Society, namely, the award of the Wol- 
‘aaton paid medal, has induced him to consider it his pleasing daty 
pelongs the Society this new German edition, containing the 
A wae Erato 
more systematic arrangement of the in the 
than in the first German edition has been oes adit Seat 
Ecol hace ea Ms also been enriched many 


bof the more novel and important contributions to Chemical 
and Physical Geology contained in this volume, are the observations 
on the secular elevations and other dislocations of the earth’s erust, 
enfained prineipaly in Chapter VE. 

Dr. 's argument may be stated as follows :—Exhalations of 
earhonic acid are of universal occurrence, and originate at great 
depths, for the deeper we penetrate, the more abundant they be- 
come, Rocks occurring at such great and inaccessible depths are 
chiefly silicates, like the oldest of the known formations—u fact 
which the volcanic eruptions of lava confirm; these silicates are 
decomposed by carbonic acid ascending to the surface, the decom- 
Position being facilitated by the incroase of temperature towaris the 
interior of the earth. The products are silicate of alumina and cer- 
tain carbonates, siliea being displaced. When minerals or rocks 
combine with other substances, not only en increaso of mattor, 
But also an increase of yolumo takes place, provided that such 
combination does not involve an increase of specific rity, On 
the other hand, if the latter be decreased, the volume must be 
increased in o still greater proportion than the matter. Such is the 


Bor rts eS courpoeed of sikalas 84 vappreel ta SES ite upper 


being exposed to decomposition by carbonic acid and rain, 
pr heen grt yn nt 


this mountain, and if the soluble products of decomposition (say, 
ibility) we corlekSownwaria iy asess of wal crystals 

of flspar may be produced; increasing the bulk ofthe mountain, and 
See pana “clovaton. Sot only “wilh ei ypc? ai Oa 





been ‘the height of the mountain by one German 
mile, which is equal to the height of the highest mountain on the 
fuco of the earth. (G. B., Jun.] 





On the Warwn-neantne Srrata in the Nutarnovraoon of Varna, 
By Herr H, Wore, 


[Proceed. Imp. Geol, Instit, Vienna, July 21, 1863.) 


tween 276 and 366 feet above the sea-level. three others are 
of brackish-water origin, the up] Polystomella, 
Broil 


oa. Cerithian sands and sandstone, which crop out west 

and south-west of Vienna, The middle portion, of a more arena- 
eeous nature, contains many specimens of Cerithium pictum, Eichw,, 
and crops out southwest west, and north-west of Vienna at @ 
height of 768 feet, ‘at n height of between 96 and 132 feet 
above the sea-level. nethermost portion, not sunk through 
at depths of 42 and 78 feet beneath the sea-level, includes 


several 
truly marine strata of the Vienna basin have, been 
Sines hy al sme in the 
environs whl 


ing to the truly marine + rel” of Baden 2B. ak Vie} hes 
aifsined 1 depth level. This 
or marine Neogene formation contains two water-boaring horizons, 





ters sufficiently distinguish the species 
ey eke Pallas, The digging-mice pee rr pened 
robust variety tf Arsiole amphilng Linn an 


Franke Shs ha been ascertained, these two species being of 
Extensive vertical and horizontal range ig 


Crocodile may have been washed 
water clay, togother with some few minute Shells of Bnoilia Podo~ 
Tica, Eichw., and some marine Miocene Bivalves, ‘The Mollusca found 
in the diluvinl clay here in question are :—Planorbis leucostomus, 


| rena the Danube valley. ‘The dead body of 
the {t must have undergone di ion on a moory ground, 
aay asresaea a 


has Crossopus (C. fodiens, Pallas), [Couxy MJ 





On the Grorocy of the Dovucnscus, By Professor Perens, 
[Proceed. Imp. Geol. Instit. Vienna, November 3, 1863.] 
Nan Semlin, the steep cliffs on the right of the Danube, from thirty 
to sixty fect high, are formed of Locss; but near Tultscha, the thick- 





‘AAuTET AND CHRISTY—PARIGORD CAVES. 
‘On the Rormtusoxxon of Bowxmta. By Horr Poanpxa. 
(Proceed. Imp. Geol, Institate, Vienna, Nov. 17, 1863.] 


‘Tre late Herr Jokely, made out three subdivisions of 
ot oh pended titrisea: ae the 

foot of the P fh Pa 

2 oes eae [peering ivisians on lithological 


several species of Arawcaria, extend through the whole of the forma« 
tion. i@ ure exclusively confined to the inferior horizons, 
as are to the middle ones, 

[Couxt M.] 





Tx this communication are given the results of the explorations of 
MOL Lastit and Christy during tho lat five months of 1863, an wall 
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or 


GEOLOGICAL MEMOIRS. 


On a Jvnassic Duposrr containing Fuvsnwaren Fisn and Lvsnets 
in Rasrery Srocuia. By M. Ev. v’Ercnwat. 


[Sur un terrai Poissons et insectes d'eau douce de la Sibérie orien- 
aoa See ta Ss Bull, Boe, Géol. do Franco, 2* brio, vol. xxi 
Pp. 19-25. 


‘The remains of Neuropterous Insects accompanying the Huh the 
author named Ephemeropsis trisctalia; with these occur Estheria Mid- 
dendorfii, Sones, Paludina pura, D'Bichwald, and a small tect of 
Cyclas. He next remarks, that up to the present time the relative 
A oT abate as not been satisfactorily determined. It readily 
splits ‘very thin layers, between which are found, in great 

ion (Phot Bahera, 





Tt_is doubtful, however, whether this is the same schist which con- 
tains fossil Fish upon the banks of the River Tourga, and is 

bably cf older date} it in generally davold of feaails bat forms alll 

to some Liassic species of Monotis, that occur in the Tyrol, are some- 

times met with, 

The schist occupies the eastern shore of the Gulf of Oxhotzk, 
and contains Monotis Ochotica, Keys., with its several varieties, which 
eee named by Keyserling M. minor, M. media, and M. major 
respectively, It may therefore be regarded as a passage-bed to the 

* Middendorf, ‘ Voyage on Sibérie,* p. 261. 
+ Bee aloo Quart, Jours. Geol. Boe. vols 3ix, Perl sags. 
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2ITTEL—BIVALVES PROM GOSAU. 28 


friable shales, interstratified with grey micaceous sandstones of 
Lowrer Lnsso age. ‘The sles the floor of the second seam 


include ferruginous marls with ‘impressions, among which 
Wilsoni prevails, while Se eee 


‘Reirson esi een ieenel ta 


im rock are full of organic remains ; for instance, Pleuromya 
wunionides, Posten infra-liassious, eee or 
The mining-operations, 


liassicn, &o. 


eS place tat leas raping fer Se ot odo 





On the Neoousn Durosrrs of the Varsinre of the Miénz and Mun 
(Geren), By Herr D, Sron. 


[Procced, Imp. Geol. Instit. Jan. 19, 1864] 


‘Two horizons aifeing in age may be distinguished in these dey 
the upper portion of the more ancient consisting of 
rates, with hollow pebbles, and sandstones; and the lower part of 
shales, with sometimes considerable coal-seams ; both subdivisions 
contain remains of Mastodon angustidens, Dinotherium 
and other Mammals, This older series may be sree to the 
marine strata of tho Vienna basin, It is overlain by pines 36m) 
#0 occasionally very considerable coal-seams, oth containing 
intercalated beds made up in places almost entirely of Conyeria 
triangularis, Partsch ; they are certainly equivalent to the pens 
freshiater strata of the Vienna Basin, ma ay eae ee 
extensive gravel-doposit. {Covsr M,] 





On Brvatves from Gosav. By Dr, Zrrren, 
[Proceed. Imp. Acad. Vienna, December 10, 1863.] 


‘Tax Gasteropods of this highly interesting deposit have been described 
by Dr, Zékély (Jahrb. k.-k. geol. Reichsanst. 1852). Scteeyuantly 
Prof. Reuss published deseriptions of the Corals and Foraminifera, 

Chev. you Hauer those of the Cephalopods, and Dr. Stoliczka those of 
some freshwater Gasteropods from the same locality. Dr. Zittel, of 
the Imperial Museum of Vienna, has lately published descriptions 
and figures of seventy-three species of cong) Dimyarian Bivalves, 

all of which belong to known genera, stated (with the exception of 
yelina) to occur in Cretaceous deposits, ‘The greater number of tho 
species are new, and only a few have been hitherto met with in other 
localities. Of the 73 species, only 17 have been found (most of them 
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Oo ect ameter deeed es the Aurs of the Pays 
pe Vaup the i istricts. E. Rewnvrer, Pro- 
e brie aeons ly 
N i i vi 
Orinda Tent ie Aten ae 
ins. Tiré de Bulletin de la Vandoise des Sciences 
1.89, Lausanne, 





ice planorbi 
beds of Hettange ; but the fossils of the sepa- 


fossiliferous zones, closely connected, but yet characteristically dis- 





angu- 
latus ‘and_A, planorbis of Wirtemberg. The lower zone, which 
occurs at Taulan, Luan, the Chainées, and the lower Pissot, is the 
true zone with Avicula contorta of the Alps, parallel to the bone- 
bed of England and Wiirtemberg, for which M, Giimbel has pro- 





approximation, and lead me to consider these two fosiliferous zones 
‘as two distinct formations, a8 much as the Keuperien, Sinémurien, 
Linsien, &e.” 

‘The author then proceeds to criticise what ho considers the undue 
‘extension of the term Infralias to the Avicula-contorta beds. When 
Seignally introdueed by M; Leymerie, it wae confine to those 
beds are the equivalents of the anthor’s upper zone, 
thinks that to apply the term Infralias to the Avicula- 
Ppa ol i os conten stm Siac 

angulatus, is to prejudge the controverted question as 

¢ Aviewla-contorta beds belong to the Trias or the Lins. 


Ee 








‘VON DITIMAR—AVICULA~CONTORTA ZONE, 


29 

‘This bed, having the same abundanco of characteristic fossils, was 
found all through Germany, in Englan, Norway, Sweden, Bohemia, 
Hungary, Lombardy, and the sonth-cast of In all the 
northern localities it ocours as a thin zone, which might be easily 





N i ting 
organic temains: here, as in Wiirtemberg and England, we ‘ind 
the accumulated fragments of numerous teeth and of of Fish 
and Saurians ; there, as in the Bavarian Alps, Lombardy, Wiirtom~ 
berg, and France, it is crowded with Bivalves, Avicula, 


Gervillia,and Pecten; elsewhere, as in Sweden Franconia, and per- 
haps also in the ‘Gresten-beds” of the Alps, remains ‘of Plants 
abound. 

Everywhere we find, forming a safe guide and sign-post, the Avi- 
cula contorta, Portl., whence the beds in question may justly be 
desiginted as the “Zone of Avicula contoria,” or the “ Contorta- 

‘All the other names which these strata have received the 
author considers as one-sided, and consequently unsatisfactory, and 
he gives reasons for so regarding them. 

‘The object of the author in this work is to point out the extent 
of these beds, to portray and compare their different forms of deve- 
lopment, and, lastly, to give his contribution towards the solution of 
the question whether they are Trinssic or Jurassic. 

‘Dr. von Dittmar considers in some detail the 
sion of this zone, and points out the diversity, eh br fs lithologieal 
and palmontological characters, which is met with in tracing it over 
a large area—a diversity such as we find under similar circumstances 
in almost every other formation, 

Inthe northern and southern subslpine regions this Contorta-zono 
consists of grey limestones and dark-coloured marls, forming at times 
entire mountain-chains, Outside this district it occurs on a much 
smallerscale as a more or less brown-coloured ferruginous sandstone, 
which only in certain localities attains to a thickness of 100 feet or 
more, 

In France, where, on the right bank of the Saéne and Rhone, it 
follows for a considerable distance the upper surface of the Keuper 
Marls, or lies directly on the granite of the Céte d'Or, it is con 
stantly accompanied by certain bands of a granitic conglomerate, 
and is there usually designated “ Arose,” 

In Wiirtemberg, where there is no trace of this conglomerate, it 
occurs as a light grey or yellow fine-grained sandstone, from 1 to 30 
foot thick, with thin layers of yellow loam or greyish clay. ‘This is 
sharply marked off from the lowest dark limestone-bands of the Liss, 
and is accomparied, near the upper and lower surface, by a hard 
sandstone-breeeia, which abounds in numerous fragments of Fish- 
teeth, bones, &e. ‘This latter is the « Schwabische Klonke,” of Quen- 
stedt, and the Bone-bed” of English geologists. Such a bone-bod. 
is altogether absent in the Alps, and only traces of it oocur in the 
French “ Arkose.”” 

In Franconia, the Saxon Principalities, and Hanover, this zone 








older and newer forms, From those it appears that, of 162 species 
which are enumerated, 90 have allies in the older and 72 in the 
newer strata, and 12 species pass through, 

Another argument, not strictly a scientific one, though sometimos 
made use of in discussing this question, consists in compating the 
number of authors who regard this zone as Keuper with those who 
regard it as Liassic, ‘The result of this is not more decisive than that 
obtained from other points of view. Many geologists regard this 
zone as a passage-hed. biomed Npslh cae srane saci bine yotye 


youngest member of the Trias, the author decides in favour of 
the Contorta-xono with the Keupor, ie tenth etenre 
the zone also appearing to ji this view, 
Dr, von Dittmar by giving a catalogue of the organic 
1G. F.] 


On the Groxosy of New Carxnonta, and on some Trrassre Fossus 
from the Istaxn of Hugo. By M. Evakxx Destoxscuamrs, 


Documents sur In Géologio do Ia Ni Catalogue 
S ios dans cette fle par MM. Fousn ot Kmilo ot 

Ia description des fossilee recucillies 4 Vile Hugon. Par Me 
Tush amps, Bull. Soe, Linn, de Normandie, vol. viii. pp, 882 


Anoxost the rock-specimens collected in the Island of Hugo, near 
New Caledonia, by MM, Deplmches, ae nome protentng  potuliae 
appearance on account of the immense numbers of an Avicula in 


‘Trinssic 
Bi Guinn Ballast 04 3 Doolnete \ps docs not hesitate 
rogani the Limestouo of the Toland of Hngo oa belonging to 
Upper Trias. The Avicula is associated 
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i 
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‘VON SEEDACH—JURASSIC ROCKS, 33 


‘Von Secbach’s accompan; shows the several outeropping 

of Lower, er, Mldla, and “Jura” between Hanover 
‘and Gotha, and from the Rhine to Elbe, The several divisions 
of this formation in North-west Germany form the subject of the 
second part of the geognostical half of the book (pp. 1c} eis 
‘with « fow lines on the Avicula-contorta-beds, which, whether 
‘Triassic or Jurassic, naturally are not from the base of the 
Lias in a full description of strata, Von Seebach takes as the lowest 
really Jurassic bed in Hanover an iron black shale, which lies on the 
uppermost bituminous sandstone (with Cardium Rheticum) of the 
Avicula-contorta-zone, and is 10-12 feet thick, without fossils, but 
quite similar to the true Lias above, 

A, The Lias—The Lower Lias in North-western Germany has 
four Sieenbens: toa Male, Caress ent U6 ones +9, ASR ROME eae 
divisions established for France and South Germany, The Lower 
Lias in North Germany is difficult to work out, though most minutely 
subdivided in Swabia, 1. The Pailonotus-bods, ‘beds, with Anmwnites 
Johnstoni. 2. The Angulatus-beds, with A. ee ees Unicar= 

i ides. 3. The Arictes-beds, with A. Bucklandi, Lima 


i, and arenata. 4. ‘The Planicosta- 
planicovia and nian 5. The Brevispina-beds, 


furcillata, Terebratula numismatis, and Spirifer rantrazun 8) The 
Copriornns- beds, with A. eqorcormuy A. enricorvty and Aioula 
et, 7. The Amulthous-bods, with A. margaritatus, a pinatun 








daloides, Avicula Mietiate sn. Diooina papwrecie.” Go TM Taree 
sis-beds, with Belemnites irresularis, . dispensus, A. striatulus, A. 
Germanii, A. insignis, and A. Jurensis. 

B. The Dogger, ‘between the Jurensis-beds and the 
beds, is in North-western Germany divisible into six, perhaps 
seven members rather diffelt of reeggition oe ee well 





tyeloides, The Carenstas- betas wiih Balaantind giganteus in both 

its subdivisions, and with Gresslya abducla, Ae i 

pinguis, A. Gervillii, A, Sauce’, Modiola cuneata, and 

Gingensis in the lower, and Perna isognomonoides and A. Hin 
sin the upper division. 4. ‘The Parkinsoni-beds. 5. The 


A, posterus, and Belemnites hastatus. 
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